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TO THE 


Ingemous Mariner. 


Here preſent thee with « New KaLenpaR, whereiw 
I have endeavoured wot to puzzle thee with unprofits- 
ble Problems, ( a thing too much prattiſed) but to make 
things plain and praiticable, Here's wothing obſcure 
or difficult to diſcourage young beginners, ( for whom 
tis intended ) but all things treated of with as much 
plainneſs, both of Matter and Method, as poſſible : And I af- 
ſure thee, were I preſent to inſtratt thee, | could by no means 
render things more intelligible than I have here done. I have 
endeavoured to omit nothing that might be materially ufeful, ha- 
ving reſpect to the deſigned bigneſs of the Volumn: The Gon- 
tents are 4s follow, ; 
The Principles of Arithmetick, ( with which I begin, becauſe 
F am ſenſible of the loſs ſome have been at, that have attempted 
Navigation before they have underſtood ſomething of it) ; The 
Extradtion of the Square and Gube Root, in all which I have” 
endeavoured to apply the Examples to Sea-Affairs. Some ne- 
ceſſary Geometrical Problems, uſeful in Navigation. Dire- 
ctrows for finding the Prime, Epait , Muons- Age , and the 
time of Full Sea, ( both according to the ordinary and a more 
accurate way ) with Tables for the ſame. Tables of the Suns 
Place and Declination, with Direitions and Examples in 
every caſe how to uſe the Declination to find the Latitude: As 
alſo a neceſſary -Table for correfting the Declination, when the 
Difference of Longitude # conſiderable from the Meridian of 
| A 2 London, 


To the Ingenious Mariner. 

London, for which the ſaid Tables of' Declination are Calcu- 
lated. ATable of the Suns Right Aſcenſion, A Table of the 
Right Aſcenſion and Declination of ſome of the Principal 
Fixed Stars: With the uſe of the ſaid Tables in finding the 
time of a Stars coming to the Meridian, as alſo Direfions 
at large for Obſervation of any of the ſaid Stars to find the 
Latitude of the Place," with Examples in each Gaſe, The 
Deſcription and Uſe of the Sea-©nadrant, Foreſtaff, and 
Noturnal, A Table of Latitude and Longitude of the Principal 
Places on the Sea-Coaſt, colleited from the Beſt Informations. 
"Problems of Plain-Sailing and Aſtronomy, which ( that the 
 Pradtitioner might learn two things at once ) are wrought both 
by the Logarithms and Gunter's Scale. A large and very 
uſeful Table of Difference of Latitude and Departure, to every 
Degree and Quarter- Point of the Compaſs: With its Uſe in 
working a Traverſe, in order to keep a Reckoning at Sea. 'A 
Rutter for the Coaſt of England, Scotland, France, Ireland, 
Spain, Portugal, &c. ſhewing the Bearing and Diſtance from 
one Place to amother. A Table of the Soundings coming into the 
Channel, giving the Depth of Water and Duality of the Ground, 
Laſtly, Direttions for Sailing into ſome Principal Harbours. 
By all, or any of which, if thow art any ways profited, ( as I 
' know thou mayeſt, if thou wanteſs information in any of theſe 
things, and doſt but a little carefully animadvert upon what 
thou readeſt) I have my end, and thy kind acceptance hereef 
will farther oblige me, 

| | Who am thy Frind, 


NATHANIEL CoLso0N, 


THE 


(-5:) 


THE 


Mariners New Kalendar. 


The Principles of Arithmetick briefly and plainly demonſtrated, 
With the Extraition of the Square and Cube Roots, 
be made; and farſt of 


Nuineration. 


Umeration is that part of Arithmetick,, whereby one may rightly 
N expreſs the value of any Number propoſed. 
All Numbers are expreſſed by theſe CharaQters following : 


I, 2, 3z 4 3» 6, 7 8, 9, O, 
One, Two, Three, Foxr, Five, Six, Seven, Eight, Nine, Cipher. 
Atrhough Ciphers ſignific nothing by themſelves,yet being put before 
(or to the right hand of ) other Figures, they increaſe their value as 


nr as if they were all Figures, as may plainly be ſeen in the Table fol- 
owing. 


Ecauſe of the Uſefulneſs, and indeed Neceſſity of ſome knows- 
ledg of Arithmetick in the Art of Navigation 3"it is requiſite 
to begin with that, without which no orderly procedure can 


Unites I 
Tens IO 
Hundreds | 100 
Thouſands | xo00 
X. Thouſands | 10000 
C. Thouſands | r00000 
Millions 10000GO 
X. Millions | 10000000 
C. Millions ! x00000000 


| Figures have their value according to the places they are ſet in 3 As x 
in the firſt place, or place of Unites, is One 3 In the ſecond place, Ten 3 
in the third place, One Hwndred z In the fourth place, One Thonſand ; In 
the fifth place, Tex Thouſand, &c» | The 


'6 Addition, 


The Table dire&ts how properly to exprels any given Numbersz As 
123, which Number conſiſting of three places is thus numbered, One 
bundred twenty three 3 and this number 12 3456, conſiſting of ſix places , 
is thus expreſſed, One bundred twenty three thouſand, four bundred fifty 
fix and this number 123456799, conſiſting of nine places,is thus num- 
bered, One bundred twenty three Millions, four bundred fifty fix Thouſand, 


ſeven bundred eighty nine. 


— — 


Addition. 


Daition is-that which of ſeveral ſums makes but one Sum. 
Example. I. 

Suppoſe four Men ( A. B. C, D. ) owe me ſeve. A. oweth 3564 
ral Sums of Money, and I would know how much is B. 
due to me in the whole z I begin at the firſt row to- C. ———3156 
wards the right hand, and ſay, 3andG6 is 9, and 2is D,——— 1843 
Ii,and 4 is If ſetting down the 5 under the row "7 20s 
added up : then I carry the x ten to the next row, S995 
ſaying, tand4isF, andg is 10, and 3 is 13, and6 is 19 3 ſet down 
9 under the row added up, and carry the 1 to the next row, ſaying, 
Iand8iso, and Lis Io, and 4 is 14, and is 193 ſet down 9, and 
carry I, which t and 1 is 2, and 3 is 5, and 5 is 10, and3 is 133 
which becauſe this is the laſt row I ſet down : ſo that by this Additt 
cn. the whole Debt is found to be Thirteen thouſand, nine bundred nine- 
ty five Pounds, 


CharaGers uſed tm Arithmeticks 


/.* ) Pounds. 
Example 2.  V-/ Ehillings, 
+, Jd.\ Pence. 

Suppoſe I have ſeveral Creditors to whom I 'fY® { Degrees. 

owe ſeveral Sums of Money, I dctire to know /7 \ Minutes. 

the who'e, # Seconds. 
. fs . 
Therefore beginning, again (as always in Addi- 33 11x 06 
tion ) at the right hand,-I ſay, 11 and 10 1s 21, 55 C9 Og 
and 4 is 25, and 6 is 313 now conſidering how 36 08 10 


any ſhillings there is in 31 d- I find 2:5. and 7 4. TOZ O4 1L 
wherefore 1 ſetdown the odd 7 d-under the row of ©; 
Pence, and carry the 2 7. to the next row, being 


Lt Aa, as @rAL ac uuoo ala 
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Addition; 7 


Shillings, ſaying, 2 and 4 is 6, and 8 is 14, and9 is 23,and 11 is 34 5 
that is 11, 14 s. ſet down 14 5. ard carry the x /. to the next row, 
ſaying, x and 3 is 4, and 6 is 10, and y is 15, and 3 is 18; ſet down 8 
and carry 1 thentand 3is 4, and Fis 9, and 3 is 125 ſet down 2 
and carry x 3 laſtly, zand 1 is 2: So that by this Addition the whole 
Debt is, Tio bundred twenty eight pounds, fourteen ſhillings and ſeven 


Þence, 
le 3 


| Snape 3. | 
Suppoſe at Sea keeping my Reckoning in Degrees and Minutes, ha. 
ving fix days difference of Longitude, 1 would know how much the 
whole is: "6 
Say, x3 and 2 is I5,and 9 is 24, and 56 is $0,and | x day. x o6 
6 is 86 3 now 60 minutes making a degree, ſet down | 2 © 56 
the odd 26 min. under the row of minutes,and carry | z _— x og 
the x deg, to the next row, being degrees, ſaying, x | 4 2 ©0 
that I carry and I is 2,and 1 is3,and2 is 5andiis|5 —— 1 ©2 


6, and 1 is7. So that the whole difference of Lon- | 5 =» 
gitude made theſe fix days is 7 degrees and 26 mi- 7 26 
nNutES, LE  — 
DSubſtraction, 
Or is the taking of a leſs Sum out of a greater, ſubſcribing, 
the Remainder. 
Example. 
HR 7 
"> +06 ER le 376 13 OG 
hath paid me ——————.————2s 5 C8 


I defire to know what remains unpaid, which is,— 2165 oz 10 


To work this, Iſfay, $ from 6 I cannot, but con- 
fidering there is twelve pence contained in a ſhilling, I add 12 to the 
6, and ſay, 8 from 18 and there remains zo, which ſet down under 
the pencez and then ha borrowed 1, I go th the next row, and 
ſay, x that I borrowed and 5 is 6, which taken \qut of 13 there re- 
mains 7 3 then proceeding to the pounds, I ſay, x-from 6 there re- 
mains 5, and x from 7 there remains 63 and laſtly, 2 from 3 there re- 
mains 1, So there remains due of the ſaid Debt, One baydred fixty five 


Pounds, ſeven ſhillings, tex pence. 


Example - 


| , | , x ag . - tin pete; © 
Y Swvrifton. 


* 


% 


| Example 2. 

Suppoſe the diſtance between two places to be x000 Miles, and that 
I have faild 396, and I defire to know how many miles I have to ſail. . 

Therefore placing 396 under the x000, | fay, s from © I 
cannot, but 6 from 10 there remains 4 3 proceeding to the Miles, 
next figure, I ſay, 1 that I borrowed and 9 is 103 tromoI. 1000 
cannot, *-bue x0 from 10 there remains 03 again 1 that] 3og 
borrowed and 3 is 43 from © I cannot, but 4 from 10 there _ 
remains 6 3 lafily, 1 that I borrowed from 1, there remains 0, 674 
So there remains to ſail, 604 miles. | vethbands 

Example 3. | 

Suppoſe one place-in the Latitude of 5 x deg. 32 min.'and another in 
the Latitude of 42 deg. 10 min. I would know the Difference. of Lati- 
tude between them. 

To do which, ſubtract the lefs Latitude out of the great-] * / 
ter thus; the leſſer being placed undermoſt, fay, 10 from|5x 32 
32 there remains 22, which place under the minutes3|42 10 
then for the degrees, 2 from x I cannot, but 2 from 11| —.——. 
there'remains 9, then 1 that I borrowed and 4 is 5, from5|og 8 22 
there remains 0, So the Difference of Latitude 1s 9 deg. 
22min. | | 
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Multiplication, 


A F Oliiplication is that which ſerves inſtead of many Additions, by 
M which any number of a greater denomination is brought into 
a leſs, as Pounds into Shillings, and Shillings into Pence, and Pence 
into Farthings, Degrees intoMinutes, Minutes into Seconds, and the 
likez which is done by multiplying the Number of the. greater Detio« 
mination, by the Number of the leſſer which. is ——_— in the great- 
er, as the multiplying any number *of Pounds by 20 ( the number of 


# 


Shillings contained in a Pound ) brings it into Shillings : And fo of the _ 


xclt, | 
Multiplication confiſts of three parts. X 
1. The Multiplicand, or number to be multiplicd. 
2, The Multiplyer, or number by which to multiply. 
3» The Product made by the Multiplication. | 
For the Learners more ready procedure herein, it is neceſſary to. in- 
ſert the Table, which is firſt to be committed to Memhory, 


”y now Fs "hag." o 
SE *-- q A —_ . 


Multiplication, - 
The Multiplication Table. 


(2 4 (5) - (25) 
| 3 6 [5 [25] 
4 8 5 times <7 i535 
, gC 0 J 40 
2 times 2 > is 12 © | 1 f 
UENO: 
T 6 36 
(9/ " 0 
4 
(3) ] 54) 
| 4 | 12 
Sis [23 7 49 
3 times< 6p B< 18 > 3 rims 93 9526 
| 7 21 0 63 
J [2+] $ 
9 27 $ [IT i 
r! S times 5 059.\ 
(4 I 
5 [26] 9 times 39{ is 3$1} 
. 6 | «. 124 
\ rams of 28 > io times j10? is} 100+ 
8 32 
| 9 36, | FS 
Example I, 
I demand how many ſhillings there is in 5648 1. I. 
To anſwer this, Multiply the given Number of Pounds 5643 
by 20, thus, The firlt being a Cipher, (ct downo underneath 20 


the firſt Figure 3 then procecd to the next tigure,jand ſay, 2 | T2 260 
times $ is 16 3 ſet down 6 under the ſecond tigure,and carry | —— 
13 then 2 times 4 is 8, and 1 that I carrizd makes 93then 2 times 6 is 12, 
ſee down 2 andcarry I 3 laftly, 2 times 5 1s x0, and ix that I carried 
makes 11, So that 5648 }. multiplied by 20, makes 112960 ſhil- 


lings. 
B Example 


' Diviſion, 


.., Example 2. 
In 276 Degrees, how'many Minis ? 3 o 
Firſt ſet down —————— ————76 
Then multiply by —— a — . 60 


Becauſe 60 Minutes makes a Degree. 


16569 
So that I find 276 degrees ailtiplied by 60 — 
makes x 6560 minnutes, 
Example 3. 
Multiply — « 8765437 Multiply ————47632867 
Tre ere OR By ———_— 
17530874 952657 34 
26296311 238164335 
| $ Product 299493984 142898601 
4 190531468 

1 207298237 184. 


— 


Dir is that which ſerves in the room ofimany Swubtra&ions, and 

is uſeful in reducing of all Numbers of a leffer denomination into 
greater, as Minutes into Degrees, Farthings into Pence, Pence into 
Shillings, avd Shillings into Pounds, It conſiſts of three parts, (vz.) 
Dividend, or the Number to be divided ; Diviſor, or the Number to 
divide byz and the Quotient, with the Remainder after Diviſion, 


Example 1, 


To divide 7834 by 233 firſt ſay, __ 4 er" Gman 

How many times 2 in 7 ? or how of- EM 34 340 

rten23in 78? The Anſwer will be 3 

times, which place in the Quotient 3 _ 

_ multiply the Diviſor 23 by 3, 92 

the tigure placed in Qyotient,ſaying, — v 

3 times 3 is 9, ny times 2 is 1 14 Remains, 

and place theſe under the two firſt 

figures of the Dividend, and draw a Line 3 ſuabtra& 69 from 78, mo 
there 


GOWYO OO ts 


f. 


Diviſion; | 
there reſts 9, which ſet underneath, and place a point under 3 to ſhew 
that it is brought down 3. place it tothe g, thep proceed, faying, How 
many times 23 ing 3 ? or how many times 2 ing ? which will be 4 
times3 place 4 in the Quotient, by which multiply the Diviſor 3 again 
placingthe Product, which is 92, under 93, and draw a line, and fub« 
cracing it therefrom the remainder x put under the Line, aud ſet 
down 4, the laſt figure in the Dividend, puttiog a point under it, and 
place it to the remaining 1: Then becauſe there remains but 14, be= 
ing leſs than the Diviſor 23, and ſo cannot be taken out of it, place a 
Cipher in the Quotient, and the Work is finiſhed, 


Example 2. 
In 360 Minutes, how many De. Diviſo.) Dividend. Quotient. 
grees ? Here I divide by 60, becauſe 60 360\6 
60 minutes make a degree 3, and be- 360 
cauſe 6 cannot be taken out of 3, ww 


therefore I (ay, How many times 6 

in36? The apſwer is, 6 times: which I place in the Quotient, and 
proceed to multiply the Diviſor by the 6 placed inthe Quotiene, which 
produceth 3603 which ſubtracted, leaves 0, So that by this Work it 
appears that in 360 Minutes there are 6 Degrees jult, . 


Example 3. 
A Ship taken by 253 Men, is valued at 59875 1. I demand cach 
Mans ſhare being <qually divided, 


Dies.) Dividend. +——_ 


25349 y9b875\236 236 
FOG «. 253 
927 708 
759 __ 1180(7 
1685 47205 
1518 (x 
167 Remains. 59875 


Proof, 


Firſt (ay, How many times 2 in 5 ? the anſwer is, two times 
which place in the Quotient 3 then multiply the Diviſor 253 by 2 the 
B 2 figure, 


12 Rs The Rule of Three. 


figureplaced in the Quotient, (ayiug, 2 times 3 is 6, 2 times 5 is10; 
ſet down © and carry 1 2 times 2 is4, and'1 is 5 3 which ſet down 
under the three firſt figures of the Diviſor,from whence being ſubtra- 
£d, ſet the Remainder underneath, which will be 92 3 then takedown 
7, making a-point underneath, and ſet it after 92 the Remainder z 
then ſay, How often 2 ing? anſwer, 3 times, (for 4 times will prove 
too many) Then multiply the Diviſor 253 as before by 3;the figurelaft 
placed in Quotient, and the Product will be 759,which being ſubtracted 
from the figures above, the Remainder will be 161 3 then take down 5 
and point it as before, ſetting it after 168, the laſt Remainder 3 and 
again ask the Queſtion, how often 2 is contained in 16? Anſwer, 6 
times 3 by which 6 when ſet in the Quotient, multiply the Diviſor 253, 
and the Produdt is 1518, which place under the laſt Dividend, and ſub- 
tracted there-from,there will remain 167. So that being no more figures 

to bring down, the Work is finiſhed, each Mans ſhare being 236. 
and 167. over, which is to be divided among them 3 which may caſi- 
Iy be done by multiplying 167 by 240, and- dividing the ProduQby 

253, gives cach Man's Share in Pence, The Proof is by multiplying 

253 the Diviſor by 236 the Quotient, and taking in 167 the Remain- 

der, the Produe will make the ſame with the Dividend;as it is wrought 

in the foregoing Page. 


— — 


The Rule of Three. 


> Rule of Three is that by which having three Numbers given, 
a fourth Number is found in proportion thereunto 3 which is- 
done by multiplying the ſecondand third Numbers together, and divi- 
ding the Product by the firſt, and the Quotient of the ſaid Diviſion is 
the Anſwer to the Queſtion. 


k..4 _—_ 
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D ibifion, I 3 
Example 1+ Be” 
Tf in 24 hours a Ship fails x30 miles, How many miles will ſhe fail 
with the ſame Gale in 192 hours, or cight days? 
I.30. 


5760 
192 
ah coo He miles in 192 hours, 
'24 .* * 
096 
96. 
OO 


Here 24 is accounted the tirſt Number, 130 the ſecond, and 192 the 
third ; wherefore according to the Rule I multiply 230 and 192, the 
cond and third numbers together; and divide the Produt thereof" 
24960 by 24 the firſt Number, which gives in the Quotient 12040 
miles, which is the way the Ship will make in 192” hours, the time- 


propoſed. . 
Example 2. 


Tf 1 1 cf Tobacco coſt 6 4. what ſhall 112 t6 coſt ? 
6 


)672 pence (or 56 ſhillings. 


Here the firſt number being an Unite, which neither multiplies nor 
divides, it ſaves the labouft of the diviſion, and the anſwer is 672 4. 
( for the anſwer will be of the ſame name with the ſecond number.) 
which divided by 12 to bring them into ſhillings, gives in the Quotient 
565. which is the price of 112 tb, as was required-' 

| Example 3. 

If a Staff of 2 Yards long give a Shadow of 3 Yardsz How high is - 
that Caſtle whoſe ſhadow is 100 foot ? 

Which queſtion for the more ready ſolution, fate thus. ; 

If 6 foot (which is-2 yards) give 9 foot, What ſhall zoo foot give ? 


9 
By-the Operation it appears the ſaid - 6Y900/ 150 foot,.. 
Cafite muſt be 150 foot high. J; : ( 
30 


- 


OO 
— 


14 Lhe Rule of Three, 


Example 4. 


If 564}. 12s, 6d. isto be divided between 165 Men, How much 
is one Mans ſhare? State it thus : 


If 165 Men have 564 122. 6 d, What ſhall 1 Man have? 


11292 
I2 

22590 

I1292 

16513 - > hog pence, | __ a ſhillings, 
: / 1320 ** . 72 .\ 

351 IOI 
330 96 
210 005 pence 
165 
—t; 


Note, that in the Rele of Three, the firſt gnd third numbers muſt he 
both of one Denomination, and the ſecond muſt be brought into the 
loweſt value cxpreſfed therein,as in the foregoing Example.I work not 
the queſtion as it was firlt (tated 3 but tranſpoſing the numbers, I put 
the denomination of Men firſt and laſt, and the Money in the midſt to 
anſ«»er to that part of the Rule which requires the firſt and third num- 
ters to be both of one name. Again, becaule in the ſecond number Pence 
are expreſſed, Þ therefore bring the whole Sum into pence, which an» 
ſwers tothe other part of the Rule, which requires the ſecond number 
into the loweſt value. The Anſwer therefore to the preceding Queſtion, 
as by the Operation appears,is $21 pence 3 which reduced into ſhillings, 
is 685.and 5 &. or 31. 8s. and 5 d. which is one mans fhare, as was 
required. -- 


The next thing I ſhall briefly treat of, is, The Extrafion of the Square 
and Cube Roots, as alſo ſomewhat of their ule. 


The 


by 


The Extraction of the Square Root, 


Example 1. 
+ «Root 
O extract the Square Root of 7056, proceed | 7956 (54 
thus, Firſi, point the given number (that 64 


is, put a prick) over every other figure, beginning | , 65 6D. 
at the Fa figure on the right hand, (and note by; 64) > n 
the way, that ſo many Points as the faid number. 
admits over it, of ſo many- figures conſiſts the ” 
Root of the ſaid number) then proceed ſecking the "OR 
greateſt ſquare number (which is a number multiplied by it ſelf) in | 
the firſt point towards the tefr hand (90) whictris 64 conſtituted of $8 | 
multiplied into it ſelf for 8 times 8 is 64. The Root of this Square Num- 
ber, which. is 8, place-in the Quotient, and ſubſcribe the Square Num- | 
ber (64) under the ſaid firſt point, ſubtracting it therefrom, and ſetting 
down the Remainder (6) underneath 3 to.this Remaindex, bring down | 
the next point (56) 3 then drawing a crooked line on the left hand of 
the Dividend (656), double the Quotient,and place it (viz, 16) there- 
in, calling it the Diviſor 3 ſeck how often this Diviſor is contained-in all 
the figures of the Dividend, fave the laſt to the right hand, (viz) 

| How many times 16 in 65 ? the Anfwerijs, 4/times, which place in 
the Quotient,and alſo on the right hand of the Diviſor (16), theu mul- 
tiply the Diviſor (164) by the 4 laſt placed in the Quotient, and put the 


Product, which is 656 under the Dividend, ſubtracting it there-from z 
which done, nothing remains. So that the Square Root of 7056 is 84. 
| The Square Root is appli:d to Nawigation as follows. 


Any two fides of a Right-angl:d Plain Triangle being,given, the 
third is found by the Extraction of the Square Root. 


Example 2. 
Suppoſe a Ship to have made 87 miles .D fference of Lztitude, and 
71 miles Departure, and the Diſtance tobe requiredz The ſa'd Diltance.. 
- 15 found by the Extraction of the Square Root, as follows. | 


The 


Extraction of the Square Roof, 


The Rule. 


16 


Square the Difference of Latitude and Departure ſeyerally, (that is, 
multiply each by it (elf ) and from the Sum of both their Squares added 
together,cxtra& the Square Root, which will be the Diſtance required. 


Example 1, 


Difference of Lat.is 87. The Departure 71. Square Diff. Lat. 7569- 
Multiplied by it ſelf 87. Multip. by it ſelf -r. Square Depart. 5041- 


60g 71 Sum 12610 
696 497 


The Square—7559 The Square 5041 


| | 126 10 (112 the Diſtance required. 
. 


21026 
) 2I 
2227 510 
444 

66 


By this Operation 
it appears, that the 
Diſtance omitting the 
FraQion is 112 miles. 


Example 2. 


Suppoſe a Ships Diſtance to be x11 miles, and her Departure 57 
miles, and the Difference of Latitude to be required 3 the ſaid Difference 
of Latitude is found alſo by the Extraction of the Square Root, as fol- 


_ The Rt. 


k 
From the Square of the Diſtance ſubtraRt the Square of the Depar- 
ture, and the Square Root of the Remainder will be the Difference of 
Latitude required. 


Example, 


Vie 


Extraction o'' the Square Roof, x7 
Example. 
The Diſtance —— Iii The Departure 57 
Multiplied by it ſelf —— 11z Mult, by it ſelf 57 


Ill 399 
I1L 285 
Il Sq. of Depart. 3249 


Square of the Diſtance—12321 
Square of Depart.ſubtra. 3249 an G Diff Lat: required. 
yt cvmtoare'g I 


Remains— ——- 9072 — 
the 


925 
The Difference of Latitude, as — 
by the Operation appears, is 95 47 
miles, omitting FraRions, Wor es 


If the Departure be required, the Rule is this, ( viz-) From the 
Square of the Diſtance, ſubtra& the Square of the Diff. Lat. and the 
Square Root of the Remainder is the Departure required 3 the Operati- 
on for brevity ſake is omitted. 

Having proceeded thus far in ſhewing the PraQitioner how to find 
the Diſtance, Difference of Latitude or Departure, without the Ope- 
rations by the Logarithms, I ſhall (becauſe of its pertinency in this 
place) ſhew the manner of finding the Courſe alſo without the ſaid 
Logarithmical Operation, which is done ( without ſenſible error ) as 


follows. 
The Proportion to find the Courſe. 


As the Sum of the Hypothenuſe (or Diſtance) and half the greater 
of the other two Legs, ( viz. if the Difference of Latitude be moſt, 
half that; but if the Departurebe moſt, half that ) 3 I fay, as the ſum 
of theſe two being added together, is in proportion to the leſler ( or 
remaining ) Leg, ſo is 86 to the _ oppoſite to the leſs Leg 3 which 
is the Courſe, when the Departure is leſs than the Difference of Latitude, 
otherwiſe *tis the Complement of the Courſe. 


Example, 
Admit a Ships Diſtance to be 112, the Difference of Latitude to be 


88, and the Departure 69, and the —_ to be required, 6 
Fir 


133 Extraction of the Square Root. 


Firſt, Add the Diſtance, and half the greater Leg into one Sum- 


The Diſtance is —— I12 
Half the greater Leg (88) is -—— 44 
The Sum n— IG 


Having thus done, ſay by the Rule of Three : 
As the ſaid ſum 156 to 69 the leſſer Leg, fois ” to the Courle. 
9 


To bring out the odd minutes, mul-| 714 
tiply the remainder of the Diviſion (6) by 516. 
60, { the number of minutes contained| ; 55 8 die. 2 nk 
in a degree) and divide the Produc by y 1941 hn {57 
the Duviſor ( 156), and the Quotient of 


the ſaid Diviſion gives for the anſwer 2 wy 
minutes. So that the Courſe required is _ 
38 deg. 2 "Min; | 6 


EY 


Example 3» Of the Extradion of the Square Root, 


Suppoſe a Rope of 5-inches compaſs; and another Rope of double 
firength is defired. The Dimenſions of the (aid required Ropels fund 
by the ExtraQion of the Square Roet; for ſhould it be ſuppoſed that a 
Rope of 20 inches compals, is but double the firength of a Rope of 5 


inches, upon proof it is manitelily falſe, for the ſaid R £105 
is four times ot the ſtrength of that of 5. aid Rope of 10 inches 


The Rule, 
Take the Compals of the given Rope (viz. 5) and multip! 
it ſelf; which Product ( becauſe the other {om is 4 be _ Yy 


firong ) multiply by 2, and the. Square Root of the Produe ; | 
Compals of the Rope required, ' e Froduct is the 


Example. 
The given Rope's Compals 5 inches. ExtraRt th 
Maltiplicd by it ſel>—— 5 pgs: (7 n 
The Square ————-25 ' 
Multiplied by ———— 2. 
jo- 


Extraction of the Cube Roof. «9 


So that by the Operation it appears, a Rope to be twice the irength 
of the given Rope of 5 inches compals, muſt. be 7 inches, o. 
It it be defired to know the weight of one Rope by. another, it is as 
follows. 
The Proportion it, 


As the Square of the Compaſs of the one Rope, is to the Square of 
the Compals of the other z {o is the weight of the one to the weight of 
the other, length for length. | 

; Example. 


Suppoſe a Cable of 10 inches to weigh 2x hundred, and the weight 
of a Cable of 8 inches required. Say ; 

As 100 ( the Squareof 10) to 64 (the Square of 8) fois 21 C. 
the weight of one Cable-to. x3 C. 3. parts the weight of the other 
Cable required: 


The Extraction of the Cube Roof, 


Shall firſt as neceſſary infert a Table of the Cubes of the Nine Di-. 
[| gits, which ought firſt to becommitted to Memory, 


Cubes of the Nine Digits. 


I oor pE—— 216 
2 0088 7 — 343 
Z C27 $ ——— 512 
4 abgy fy — 729 
5 125 

Example 1, 


Extract the Cube Root of 12167. 

Firſt point the given number, (3. e.) put a-prick over every third fi- 
gure, then ſcek the greatelt Cube in the tirſt Point (viz- 12) which is $ 
me Cube Root, whereof (which is 2) place in the Quotient; Subtract 
the Cube (8) from the firlt Point (12),place the Remainder underneath; 
to-this Remainder bring down the _ point (167), and call this the 

2 Reſol- 
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Reſolvend then draw a line underneath it, | 12167 /23 Root, 
then ſquare the Quotient (2) which =Þ 8 ( 
multiply the ſaid ſquare (4) by 300, which | 776, : 
makes 1200,place this under the Reſolvend, gry mo—gg 
and call it the Treble Square 3 again,multi- | 3299 Treble Square, 
ply the Quotient (2) by 3o: which makes 60 Treble Qyor. 
60, place this under the Treble Square, and | 1260 Diviſor, 

call it the Treble Quotient 3 add theſe two | "3600 

(viz. Treble Square and Treble Quotient) | '"540 

into. one Sum, and call it the Diviſor 3 ſeek | 27 

how often this Diviſor is contained in the | 
Reſolvend, which is 3 times, which 3 place | 4167 
in the Quotient; multiply the Treble Square 0000 
by the z laſt placed in the Quotient,and ſub- 


ſcribe the Product underneath the Diviſorz ſquare the faid figure-(3) 


laſt placed in the Quotient, and thereby multiply the Treble Quotient, 
and place it underneath the laſt Product, Cube the figure (3) lalt placed 
in the Quotient, and place it underneath the preceding Produdts : Laſtly, 
Add thele three Products into one ſum, and ſubtracting the (aid ſum 
from the Reſolvend, ſubſcribe the Remainder 3, to which Remainder, 
had there been any more figures, the next point muſt have been brought: 
down, and the preceding Work reiterated from the ſquaring of the 
Quotient, until all the trgures are ſo brought down 3 but in this Ex- 
ample, there being no more figures, the Work is done, and by the 
Operation the Cube Root of 12167, appears to, be 23 juſt, nothing 
remaining. | | 


Example 2. applied. 


Suppoſe a Sh'p of 300 Tun, 75 foot by the Keel, 29 foot and a 


half at the Beam, and 13 foot deep in the Hould 3 and another Ship is 

defired of the ſame Mould and Shape of 500 Tun : the ſeveral dimen- 

_ of the ſaid Ship are found. by :the ExtraQion of the Cube 
t | 


mm 


we Example. 


N re .. 


_ am am + y 


mm 02 g & Mx m4 4 


d jr) = 


Example. 


Beginning with” the Keel : Firſt, Cube 
the length of the given Keel, which is done 
by multiplying it into it (elf, and then mul- 
tiplying the Produ@ by ic again. 

Then ſay by the Rule of Three, As 300 
Tun the one Ships Burthen, to 500 Tun 
the other Ships Burthen 3 fo. is 421875 the 
Cube of the one Ships Keels length, to the 
Cube of the other's Keels length. Which be- 
ing wrought by the Rule of Three, gives 
703125; from which extra& the Cube 
Root, and that will be the length of the 
Keel required. 


Tn this ExtraQtion is added 3 Ciphers to 
bring, out the FraCtion, the Operation there- 
with being the ſame as-if there had bten 
more figures in the propoſed Number ; the 
Operation gives for the length of the Kee 
required $8 foot 4 parts. 


Thus having found one of the Dimen- 
fons, the reſt may be found without the 
Extraction : of the Root by the Rule of 


Thrce; 
Thus 3 


Suppoſe the next thing I would find, 
to be her breadth by the Beam; fay; As 
the length of the one Ships Keel 75, is. to 
the length of the other 89 fere. So is 29 
2 foot, the breadth of -the one Ship by 


the Beam, to the breadth of- the other, } - 
which by the Rule of Three gives 35 
fact 3, 
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| 


75 given Keel 


39375_ 
421875Cube given Keel- 


70312588 ?; Root. -- 
FI2. 


191125 Refolvend; gf 


19200 Treble Square. 
240 Treble Quotient : 


19440 Diviſor, 


2165 3, 000 Reſolvend... 
. 2323 200 T.S. 
2 640T. Q. 
2325 84) Diviſor, . 
20908 800 
213 849 
729 


21123 369 


| 529 63x Remaind.'. 


Example: - 


2% Geometrical P2oblems. 


Ex ample 3» 


Suppoſe an Tron Shot {4 inches Diameter to weigh 9 tb, and the 
Diameter of a Shot whoſe weight is 72 16 required. This allo is 
done by the ExtraQion of the Cube Root, as follows : Firſt, fay by 
the Rule of Three, | £ | 

As 9 ib, the weight of one ſhot, to 72 tb, the weight of the other ; 
ſo is 64 the Cube of the one Shots Diameter, to the Cube of the other 
Shots Diameter, which by the Operation is 512, the Cube Root of 
which is 8, the Diameter of the Shot required, 

But if it were required, to find the Weight of a Shot by the Diame- 
ter, it's done thus, by the Rule of Three. 

As the Cube of the one Shots Diatneter to the Cube of: the other 3 

Sois the Weight of the one Shot to the Weight of the other requi- 
red. And thus much for the Arithmetical part of this Treatile. 


Some neceffary Geometrical Problems, 
' PROBLEM I. 


To raiſe a Perpedicular on the middle of a Line, 
Et the Line given be AB, and 


D «l- G the Perpendicular to be raiſed 
F Fo, from the point C3 to do which, ſet 
E off the two equal diſtances, C A 


and C B; then the Compaſſes being 
opened to any convenient diftance 
Te | | bigger thin AC or CB, with one 
A— F: ——Þ foot of the Compaſſes in the point 
A, deſcribe the Arch DE; then 
with one foot in the point B deſcribe 
the Arch F G, then draw the Perpendicular from the point C through 
the Interſeion ( or cutting )-of the two Arches F G and D E, 
which was required. 


PRO- 
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PROEBLEM- II, 


To raiſe a Perpendicular on the end of a Line, 


Let the Line given be AB, 

and the Perpendicular to b: E wy 
raiſed from the point.Bz to H I* 
do which, with- one toot of 

the Compaſlcs at B, with any 

convenient diſtance, as BC, ye 'E 
ſweepan Arch then with the ns TN 
ſame extent, one toot of the F - 
Compaſſes being im the point i ſ-.. , 
C, mark:the (aid Argh at the Y Tn 5 Lau ST 
point D, and one foot 'being ” --:-5 2 
at D mark it at E, then with | 
the ſame diſtance, one foot of the Compaſſes being in the pgint-D, des 
{cribe the Arch F G, and placing the Compaſſes in the pojnt E, deſcribe 
the Arch HI; then from the point B, and through the InterſeRion - 
of the two Arches, F G and HI, draw the Perpendicular which was - 


required, 
PROBLEM III. 


Tolet fall a Perpendicular on the middle of a Line, from a 
certain point aſſigned over the [aid Line, 


Let AB be the Line given, C the * 
Point over the Line, from wl 1:h the "4 
Perpendicular is to fall to do which, 
place one foot of the Compaſſes in the . 
Point. C, then opening them ta a con» 
venient diſtance, mark the Line A Bin 
two points with the (aid diftance, as A% m—__d [3 
in the points Aand By then with one D 
foot of the Compaſſes the point A, 
deſcribe the Arch E F, and with one ; 
foot in the point B, deſcribe the Arch & «.:. 
GH; then from the point C, and by E F. 
the InterſeRtion of the ſaid two Ar-- 
ches, draw the Perpendicular which 
was required, . PRO» 


x 
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P'R O B, IV. 


To let fall a Perpendicular on the end of a Line, 
from a Point aſſigned, 


Let the Line given be A'B, upon 
the end of which let it be required to 
let fall a Perpendicular from the point 
Dy” C; to do which, from the point af- 

X figned C, draw the LineC A; which 

i F Line divide into two equal parts, as 

A |” inthe point D, then one point of the 

i= —---—-- FL. .-Compaſſes reſting in the point D, with 

the fame diſtance (viz. of half the 

LineAC) deſcribe the Arch EF; then from the point C, to the In- 

terſeion of the Arch E F with the Line A B, draw the Perpendicular 
as was required. ; 


PROB. V- 


To draw 4 Line parallel to a Lineg iven, 


| | Let AB beaLine given, to 
PE * "—F * which it is required to draw a 

F = Line parallel 3 todo which, firſt 
Take in the Compaſſes the di- 

A— — B fiance at which the parallel Line | 

C D is to be drawn, and then ſetting | 

one foot of the Compaſſes in the point C, on the Line A B deſcribe the 
Arch E.z. and with the ſame diſtance, with one foot of the Compaſſes in 
the point D, deſcribe the ArchF ; then laying a Ruler to touch the Con- t 
vexity of the two Arches, draw the Parallel as was required, 
t 

I 


PROB. 
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PROS, VI. 


To draw 4 Line Parallel to a given Line, that ſhall paſs through 
4 point aſſigned vver the ſaid given Line, 


Suppoſe A B the gi- c 
ven Line," and it is re- ennagpm—ym—_— _ 
quired to draw a Line a I 


Parallel thereto that ſhall . 
paſs through the point . RR” 

C : Firſt, Take the ny A | —_ B 
elt diſtance between the 

ſaid point and the given Line, and with the faid diſtance, ſetting one 
foot of the Compaſſes in the Point D, deſcribe_the Arch E F; then by 
the Convexity ot the ſaid Arch, and the given point C, draw the Pa» 
rallel as was required. 


PROE. VII, 
To make an Angle equal to any given Angle, 


Sappoſe ABC an Angle 
given, and it is required to 
make another Angle equal 
thereto: To do this, firſt, 
Draw the Line D E, then 
with any convenient diſtance 
leſs than A B, deſcribe the 
Arch GH) then placing the 
Compaſſes at D, with the 
ſame diſtance which ſwept the K 
Arch G H ſweep the Arch 
KL; then take the length of 
the Arch GH in the Com- 
paſſes, and ſetting one foot in 
the point L, croſs the Arch D 
LK in the point K, then 
through the point K draw the Line DF; thenis the Angle EDF, equal 
to the Angle A B C, as was required, 

D PROB. 


Ng: 
y 


_—— — 
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PROB. VIiILk 


To bring any three Points not ſcituate in a right Line, into the 
circumference of a Gircle, X 


Let the three Points through, 
which the Circle is to paſs be ABC: 
Take above half the diſtance be- 
tween the two Points Aand C in 
the Compaſies, and one foot 'of che 
Compaſſes being in the point A, 
with the ſaid diſtance deſcribe the 
Arch E D, and with the ſame di- 
ſtance, one foot of the Compaſſes 
being in the point C, mark the Arch 
ED in the points E D, and draw 
the right Line'E D ; then take'ahve 
half the diſtance between the Points C and B in the Compaſſes; and 
one foot of .the Compaſſes being in the Point B, with the Faid diſtance 
deſcribe the Arch F G3 and: with the ſame diſtance, one foot of the 
Compaſſes being in the point C, mark the Arch F G in the Points F 
and G, and draw the right Line F Gz now where the two right Lines 
DE and F G being continued, interſet each other, ( viz. in the 
point H ) is the Center of the Circle which was required, 


— 


Df the Mariners Compaſs. 


His Tnftrument ſo beneficially aſlifiant to the praQical part of 

' Navigation,as to it's Author,is uncertainly diſcourſed of ; it's age 

by ſome ſuppoſed to be in theſe parts of the World about 300 years 3 - 
the utility whereof to us evidently appears. Conſidering the many - 
inconveniences that attended our Anceſtors, in tracing the vaſt Qcean 
for want of fuch a guide, under whoſe ſubordinate ConduGt, of later 
years, our Maritime Afﬀairs have ſucceeded fo well. * + 


_ 
—— 


The 


Of the Bariuvers Compaſs, 27 
The Deſcription of the Compaſs. 

It is a Circle of a greater or leſſer Diameter at pleaſure, deſcribed up” 
on a Paſte-Board,and divided into 360 Degrees and 32 Points, and fome 
times into 24 Hours, each Point containing 11 deg. x5 min. or3'of an 
hour, as in the following Figuie. 


28 Lo findtheÞ2ime. 


To divide which into Points, firſt draw a Line at pleaſure, as VV, E. then- crofs it 
with another at right angles, as N. S. then ſetting one foor of the Compaſſts in the 
Interſe&ion ( or cutting ) of thoſe two Lines, the Compaſſes being opened to: the 
intended bigneſs, ſweep the Circle, and divide each of the 4 equal parts made by the 
Circle, and the two right Lines VV. E, and N. S. into eight equal parts more, So is 
the Compaſs divided into 32 Points, as in the foregoing Figure. 

The Circle being thus divided upou the Chard, or Paſte-Board, there are paſted-on 
the cther fide of the ſaid Chard, or Paſte-Boad, two VVires, which VVires being 
touched with a Loadſtone, and the Chard hung at the Center upon a Pin fixed in a 
Box, it's Poſition becomes North and South ; and the ſaid Box being covered with a 
Glaſs, and hung into another ſquare Box, to the end the Chard may traverſe not- 
withſtanding the Ships motion 3 being thus fixed, is ready for uſe, 


To find the Prime or Golden Number, 


He Prime, or Golden Number, is the ſpace of 19 years, in which 
. the Moon performs all her Reſolutions with the Sun 3 at the end 
of which term, the Moon returns again to the ſame Sign and Degree 
in the Zodiack- which ſhe was in 19 years before; for the finding 
whereof, add 1.to the date of the year, and divide by 19, and the Re- 
mainder after diviſion-will be the number required. 
Example. 


Suppoſe the Golden Number: to be required for the year 1675 3 furkt : 


add 1, which makes 1676, then divide by 19, 


wh ook ts FN 


I52 


I56 
152 
4 Remains, which is the Golden Number.- 


To find the Epait, 


= Epat is-the difference which is made in a. year between the Sun: 


and Moon in their Revolutions to find which, Divide the Gol- 

den Number by 3, and for every I that is left add 10 to the Prime, then 
if the ſum exceed 30, caſt away 3o, and the Remainder is the EpaQt 3 
but if che ſum be1:fs than 30, that is the Epact, but if there remains © 
aftcr diviſion, the Epadt is the ſame with the Golden Number. 
| Example. 


29 


_Tofind the Moons Age. 


Example. 

Suppoſe the Epadt were required for the year 1075 3 the Golden 
Number being found to be 4, being divided by 3, there remains 1, 
which being made 10, and added to the Prime 4, makes 14, which is 
the Epac tar 1675 required, 


To find the Moons Age. 


Dd to the EpaQt, for March 1, for April 2, for May 3, for June 4, 
for Faly 5, for Auguſt 6, for September 8, for Oftober $, tor Nu- 
vember 10, for December 10, for January 0, for February 2. 

Having added to the Epact the number for the Month, according to 
the Rule toregoing, add thereto the day of the Month, for which the 
Moons 4pe is required 3 theſe 3 ſums added together, if leſs than 39 is 
the Moons Age 3 it more than 30, take 30 from it as often as may be, 
the Remainderis the Age of che Moon, The Moons Age ſubtracted 
from 30, leaves the day of Change. Again, 15 added to, or ſubtra- 
&<cd from the day of-Change, leaves the day of Full Moon, 

Example. 
Suppoſe it were required to find the Moons Age for the fifth day of 
September 1675. 
- Firſt ſet down the Epad for that year ———— ——:4 
To which add the Number for the Month, which is—o$ 
To which add the day of the Month, which is ———-5 
The Moon is 27 days old. - | 

Then out of 30 
Take —— —27 the Moons Age. F 
Remains--——3 Days to the Change. 
Makes ———18 Days to Full Moon. | 

If the PraStitioner pleaſe to fave himſelf the labour of theſe Operati- 
ons, he may in the following Page, ſee the Table where it is ſet down. 


To fied the Dominical Lexter. 


—- the year and its fourth part,” and add 4 to it; then divide the 
Sum by 7,and ſubtra&t what remains from 7,the Remainder ſhews - 


the thing required, accounting the. Letter A for x, B for 2, C tor 3,. 


D for 4, E tor 5, F for6, and G for þ. o. Sup. 


po — — o _ —— 
_ —_— ——— — - 


390 To find the Cycle of the Sun, 


Suppoſe the Dominical Letter were required for the year 1675. 


Firſt, Set down the year —- — —— —— ———— 1675 
Then the 4th part, which omitting Fraction, is —— 418 
To which add —————— — 4 
The Sum divide by —<—— e=——— 72097299 
I4** 
= 
The Remainder after Diviſion is 4, which be- 63 
ing ſubtraRted from 7, leaves 3 3 which ſhews it —— 
muſt be the third Letter, which is C, the Domi- 67 
nical Letter for 1675 required. 63 
4 
To find the Cycle of the San, 
"A Dd to the year 9, divide the ſum by 28, the Remainder is the 
Cycle of the Sun. 
Suppole it to be required for the year 1675 
Then add — —— 9 
Divide by—<=———2$81684/ 60 
) 68, ( 
By the Operation it appears that 4 is the — 
Cycle of the Sun for the year 1675, being 04 


the Remainder after diviſion. 
To fave this labour, I ſhall add the Table following. 


Note, Hillary Term begins Far. 23+ and ends Feb. 12. 

Eaſter Term begins 17 days after Eafter day, and ends the Munday 
before Whitſunday. 

Trinity Term begins on Friday after Trinity Sunday, and ends 19 
days after. 

Michaelmas Term begins Oob. 23, and ends November 28. 


A Table 


— 


Z1 


—— —— 


4 Table of the Dominical Letters, Cycle of the Sun, Pr 


Epait, and Moveable Feaſts for 25 Years, 


ime 


| 


9 [2 
= | 8 | &=| 2]. ] Shrove- Eafter- Whit- 

2 = © Z > Sunday. Sunday, Sunday. 
1676]B A] 5| 525 [February 6|March 26| May 4 
1677] G | 6] 6| 6 25 | April 15 |Fune 3 
1678) Ft z2| z|17 10| March 31|May 19 
1679] E | 8| 8|28/March 2|dpril 20|Fune 8 
1680| D C 9] 9 9 | February 22 11| May 39 
168t] B [10[19]}20 13 3 22 
1682} A [11] 1 26 I6| June 4 
1683] G [12|12|12 18 8| May 27 
1584 FE I3 13|23 L0 | March 30 18 
1685 * 14|14| 4; March *1| April / 19 Fune - os 
1686} C | I5|15| 15! February 14 4 | May 23 
1687 B [16|16|26 6| March 27 I5 
1688] A G [17 gp; 2 | 26 | April I15|Fune I3 
1689] F |18]18|18 10| March 31| May 19 
1690 NE i9|19|29|March =2| April 20| June 8 
169x} D |20| x|11|February 23 12| May 31 
i692] C B [21] 2/22 7 | March a7 I5 
x693] A [22] 3| 3 26| April 16| Fune 4 
1694] © |23] 4|14 18 $| May 27 
1605] F [24] 5|25 March 3 » 25 12 
1696| E D\25] 6| 6| February 23 12 31 
1697] C }26| >|17 14] April 4 | May 23 
1698|' B |27] $|28}March 6 24 | Fune 12 
x699| A- |28} 9| 9 |February 19 9|May 28 
1500|!'G F! x} 1020 | February 11| March 31] May 19: 


Pear 1676. 


M.} D.| H. | M. M 3} 'D.j;H.;M 
wg, New moon. 04] 16|55 C Firlt quart. [07 [21 | 18 
D Yrirlt quart, | 12|o8| 52 D JFull Moon. | 14 | 13 | 40 
= Full moon. | 20| 07 | 20 © \Laſt quart. | 21 | 23 | 58 
 ( Laſt quart. | 27 | 05 | 54 New moon: | 30 | 00 | 54 

New moon. | 03| 06 | 59 Firſt quart. | os | 02 | 46 


1nInp 


Firſt quart. | 11]06| 15 Full moon, | 12|23 |! 20 
* YFull moon. | 18] 20|27 Laſt quart. | 20 | 18 | ox 
&S { Laſt quart. | 25| 13 | 44 * CNew moon. | 28 | 12 | 32 
Firſt quart. | 04 | 08 | 36 
Full moon. | 11| 11 | 36 
Laſt quart. | 19 | 13 | os 
New moon. | 26 | 23 | 17 


Firſt quart, | 12|OT| 52 
Full moon. | 19| 06 | 46 


7 03| 22 | 10 
Laſt quart, | 25 |22 | 02 


*aaquinrdag 


Firſt quart. | 03 | 15 ! 50 
Full moon. | 1x | oz | 45 
Laſt quart, | 19 |o07 | 36 
New moon. | 26 | 09 ' 34 


Firſt quart. | 10|17| 56g 
Full moon. | 17 | 15 | 06 


3 02 | 13 | 59 
Laſt quart, | 24 | 07 


do 
*49q4920 
a * Ta 


New moon. | 02 | of | 57 > ( Firſt quart, | 02 | or | 23 

=) Firſt quart. | 10]06|03 S JFull moon. | 0g | 20 | 45 

&< Full moon. | 16| 22 | 23 S YLalt quart. | 18 00 | 18 

Laſt quart. | 23|18| 44 3 CNew moon, | 24 | 19 ; 58 
New Moon | 31|21| 27 

Sf Firſt quart, [or1|14! rx, 

Firſt quart, | 08 14 | 46 3 Full moon. | og 16 | 27 

> Full moon. | x5 [os | 39 2 Laſt quart, [17 | 14 | og 

$ )Laſt quart. a O9 2 / New moon. | 24 | 06 34 

New moon. | 30111 | 51 Firlt quarter | 31 | 06 30 


Two Eclipſes this Year, and both of the Sun, 
The firſt, on Fxe 1. about x0 in the Morning, viſible to us, as 
alſo at the Canary-Iſlands, Greenland, Hiſpaniola, Cuba, &c. 
The ſecond, on Novemb. 25. about $ in the Morning ; viſible in 
New Guinta, Madagaſcar, Virginia, the Ethiopian: Seas 


| 32 A Lavbleof the Moons Age koz the is | 


m_ 


| A Tavleof the Poons Age fo2 the 


Pear 1677. 

| M. 3 D.; H. | M. M- 3} D.,H., Mt 
| Full moon. | 08 | 11 | 41 Full moon, | 04 [o5 | 5© 
Ty Laſt quart. | 16 | 01 | 23 &* )Laſt quart. | 1x | on ' 29 | 
* Ncw moon. | 22 | 17 | 35 © )New moon, | 19 | 04 | 51 
& CFirtt quart. 30 |OoL|41 Firſt quart. | 26 | 21 58 
Full moon. | 07 | 04 | 50 Full moon. | 02 | 12 | 57 

M1 )Laſt quart. | 14 | 12 | 20 > Laſt quart. |og | 15 [oz f 

T New moon- | 21 | ©5 | 25 on New moon. | 17 | 19 | 18 

Firſt qart, | 28 | 22 | 19 PF #Firlt quart, | 25 | of | 27 |. 

Full moon. | 31 | 2x | 28 | 

Full moon. | o$ | 19 {05 | 

S Laſt quart. | 15 | 17 25 &L Laſt quart. | 08 O09 | 04 | 
A New moon. | 22 | 17 | $7 X New moon. | 16 o9 | I2 
* CFirſt quart. | 30 | 15 | 04 2 Firſt quart. | 23 |2x | o$ 
Z Full moon. 30 08 39 


cn moon. | o7 | 06 | 29 1 
Laſt quart. | 13 | 23 | 43 Laſt quart. | 08 04 44 
J,-- moon, | 2x | 07 | 47 New moon. | 15 | 22 [49 } 
Firſt quart. | 2 g| 11 18 Firſt quart, |22| x 9 | 00 | 
Full MOON. 29 | 22 56 

Full moon. | og | 15 | 34 | 
Z )Laſt quart. |; x 3 06 | 29 - Laſt quart. 07 lor | i 
S JNew moon. | 20 | 22 | 27 )New moon. | 14 | 11 | 16 
Firlt quart. | 29 [OI | 3F Fn quart. { 21 03 | 24 

be bf Full moon. 28| 16 4 


Full moon. | 04 | 23 | 94 | 

BW Laſt quart. | 11 | 14 | 42 Laſt quart, | <6 | 20 | 40 
F )New moon. | 19 | 13 z38 New moon. | 13 | 22 | 44 
Ficlt quart, | ws 4 00 Firſt quart. | 20 | 14 | 29 

3 CFullmoon. "2811 {io 


Four Ecliſes this Tear, two of the Sun, aud two of the Moon, \ 3 
1- Ofthe Moon, on May 7. at 3 in the Morning, partly to be ſeen of as, 
as alſo in Madagaſcar, in Polonia, &c. 2, Of the Sun, May 21, about 10 
in the Morning, ſcarcely viſible to us, but towards the Iſlands of S, Martin, 
S, Hellen, .S, Mary. 3. Ofthe Moon Odobry the 30, about x 1 Fore-noon, | 
Inviſible to us, but to be ſeen of our Antipodes, 4. Of the Sun, No- 
vemb, I 4+ about Midnight, not to be ſeen of 1 us, but in Chin, Fapan, Ke. | 


1144p 
*4390770 


We 


2qtuangq 


A Table of the Moons Age foz the 


*dapnurf | = 


Laſt quart. 
New moon» 
Firſt quart. 
Full moon. 


Laſt quart. 
New moon. 
Firſt quart. 

Full moons 


Laſt quart, 


New moon. 


Firlt quart, 
Full moon. 


Laſt quart. 


New moon. 


irſt quart, 
Full moon. 


Laſt quart. 


w moon. 


Firſt quart. 
Full moon. 


Laſt quart. 
New moon, 
Firſtquart. 
fFull moon. 
Laſt quart. 


Five Eclipſes this Year, three o 


'f4ria, &c, 2, Of the 
Arabia Felix, and the Caſpian Sea, &c, 


Pear 1678, 
D. ; H. | M. 1 D- 
o5 | 13 | 41 "New moon | 08 
12 | Op | OS VE quart. | 16 
19 ; 04 | 00 Full moon. | 23 
27 | 06 | 14 Laſt quart. | 29 
be, 03 | 27 New moon. , 06 
10 | 19 [| OL Firſt quart. | 14 
17 | 20 | Og 
26 , 00 | 13 Full moon |) 21 
Laſt quart. | 28 
of | x3 | 39 | 
I2 | 04 | 53 New moon. | oF 
I9 | 14 | 05 Firlt quart. | x3 
27 | 15 | 47 = moon. | 19 
Laſt quart. | 27 
03! 19 | 41 
I0| I5 |28 New moon. ! Os 
18} 08 | 25 Firſt quart, | 23 
26 | 04 | 38 Full moon. | 19 
Laſt quart, | 26 
03 | 02 | 03 
i0|j O02 | 59 New moon. | 03 
18 | 02 | 07 Firſt quart, | 20 
25|14| 51 Full moon. | 17 
Laſt? quart. | 25 
or|Oz7| 11 
o8 | r5 | 44 New moon. | 03 
16 | 18 | 20 Firſt quart. | 10 
23 | 23 | 06 Full moon, ; 17 
30113 |28' | I CLatt quart. | 25, 


4 os Sun, and twe f the Moon, 
r. Ofthe Sun, April 11,at 3 in the Morn. Inviſible to us, but tobe ſeen in T.ar- 
Moon, , Aprul 26. at 5 Afternoon, to us inviſible, ſeen in Per 
3- Of the Sun, Otfober 5 . about s A ter. 
_—_ inviſible to us, 4, Of the Moon, Oeb. 19. at 8 at Night, vilible to moſt parts- 
of _ $. Of the Sun, Novem. 4. about. g in the Morn. Viſible in the Nor- 


a 


| A Tavbleof the Moons Age fozthe 35{ 
Pear 1679. 


M. + D.|H.|{M-| |M-? D. H. | M- 

New moon» | 02 [00| 17; | Firlt quart. þ25| 08| FL, 
> Firlt quart, | 08 | 15 | 20 =D )Full moon. | 12| 22] 43 
$ ZFull moon. | 16 | 06 | Ol © Laſt quart. | 19 | x3] 12 
Z Laſt quart. | 24 | og | 58 New moon, | 26 | 22] 31 þ 
* CNew moons | 31 | 13 | 19 


Firſt quart. | 04| o1 | 06 
Full moon. | 11 |.c6| 15 
Laſt quart. | 17 | 20 03 
New moon. | 25 | 13 | 14 


Full moon. | 15 | 00 | 28 


I Firſt qart, | 07 | 02 | 26 Fa 
S z 
T Laſt quart. | 23 | 02 | 26 g 


FOALY 


New moon. | or | 20 | 48 © Firſt quart, fo2 | 16} 52: 
= iclt quart. | 08 | 15 | 47 S Full moon. | og | 14| 35 { 
8 Full moon. | 16 | 16 | 58 a Laſt quart. |} 16 | 06| x7 
$ JLaſt quart. | 24 | 15 | 15 3 C New moon. | 24 | of Fo} 

New moon. | 31 | 06 | 32 

Firſt quart. | 02 | os | 39 

Firſt quart. | 07 | 06 | 56 S\Full moon. |o8| 23 | x6 
> .)Full moon. | 14 | 23 | 45 S<Lalt quart, | 15| 20| 39 
- Laſt quart. | 22| 23| 57 by New moon. | 24 | 03 | 32 

New moon, | 29 | o7 | 26 Firſt quart, | 31 | 18| 38 | 

Firſt quart. | os | 23 | 04 S{Full moon. [oz | op | 10 | 
he Full moon. IF | 00 23 8 \Laſt quarf, } I4| 14] 20 
= )Laſt quart. 22 | 12 | 33 Few MOaOon. j 22 IF} 43 

New moon. | 28 | 23 | 25 * CFirſt quart. | 30| 04 | 1 3 


\Ful moon. | 13 | If | 54 Laſt quart, | 14 | 10 | 35 
S$ )Laſt quart. | 20 | og | 08 New moon. | 22 | 10 | 26 
New moon. | 27 | 09 | 59 Firſt quart. | 29! 11! 20 


Four Eclipſes this Tear : Twoef the Sum, andgwo of the Mocm, 
1. Of the Sun, March 31 at yat Night, not to be ſeen of us, but in the 
Atl untich-Sea, New-France, &%c. 2, Of the Moon, April x5. 47 10 inthe Eve: - 
ning, ſcarcely to be ſeen of us, bur Viſible in Ruſſia, Polonia, Dalmatia, Hungary, 
3- Of the Sun,Sepremb. 24 ar 6 at Night, not Viſible to us, but in New Zeal.2d, the | 
Pacifich-Seaz&c. 4. Ot the Moon, Odeb, 9g. at 11 Forenoon, not to be ſee 
[of us, bat of our Antipodes, E 2 | 


qutg33 


Firſt quart. | of | 15 | 58 ſe= 06 | 21 | og 


* 
0 


Ae nn nn 


"135 A Tavleof the Moons Age foz the 


Pear 1680, 
M.3 |= H. |\M.| | M.3 | D. | H. [M. 
«aa Full moon. | 2F | 10 | 06 Full moon. | 04 | 07 | 22 
2 )Laſt quart. | *3 | 07 | 03 <aNLaſt quart. [08 | 12 [15 
Z New moon. | 23 | 00 | 59 S New moon, | 15 [16] 39 
F irft quart. [#7 | 19 | 19 Firſt quart. |22 [23] 12 


Full moon. [30 | 19 [ 19 
os moon. | 24| 02 | Ol 
Laſt quart. | *2| 03 | 58 
| )New moon 1912257 


ew moon. | 13 |07 | 32 
Firſt quart. |26| 03 | 36 


Firſt quart. |21|16 | 47 


Laſt quart, |o6 | 15 | 02 
ee 29 | 05 143 


wy 


7 Full moon. | 04| 18 | 39 
FI quart. | 12|21|55 


«quan py *Caynagq 


New moon. | 12 [06 | 57 
Firſt quart. | 20[10|31 
Full moon. | 27 | 08 | 08 


New moon, | 19| 22 | 20 
Firſt quart. |26|11|26 


*4aquuaidag 


= o4 [21 | 28 


Full moon. | »3| 11 | 25 
Laſt quart, | 11| 12 | 54 
New moon. | 18} 06 | 17 
Firſt quart. | 25 |O1 | 52 


New moon. | 13 |02 | 58 
Firſt quart» | 20 [OI | 30 
Full moon. | 27 | 01 | 19 


*14dp 


= O4 | O5 | 23 


_- 


Laſt quart. | 02 | 16 | 19 
New moon. | 10 | 18 | 13 
Firſt quart. | 18 | 18 | 50 
Full moon. | 25 | 11] 20 


Laft quart. |1z|o2| 56 
New moon, | 17|13| 50 


Full moon. | 03 | 03 | 09 
x 
Firſt quart. | 24 | 14 | 59 


*12q44200N] 
Fl ALY 


Wo jonny o1|18| 13 


> Laſt quart. | op |07 | 20 SQCLaſt quart, | 02 | 0g | 34 
$ © New moon. | 15 [21:| 31 8 JNew moon. | 10 | 13 | 33 
(Firſt quart. 23 [06| 17] 8. JFirſt quart. | 18 | 07 | 34 

| { ! 3CFull moon. | 24 | 29 | 22 


— 


Two FEcliyſes this Near, and both of the Sun. 


\ The firſt, March 20. at 1o in the Morning, in part to be ſeen of 
us, but more conſpicuous in the South parts of America, Cape St. 
Vincent, & Cc 

The ſecond, Sepz. 12-at 8 at Night, not tobe feen in theſe parts. 


——_ —— — 


— ——— 


A Lable of the Woons Age foz the 37 
Pear 1681, 
M.} D. RH.|M-| 1 M-3 4 D. ,H. (MM. 
Laſt quart. | o4 | 18 New moon, | 04 | 21 41 
uw New moon. By 07 | F2 D JFirſt quart., | x1 |22 {40 
E Firſt quart. | 16' 27 | 25 DE moon. | 20 [oil 18 
Z Full moon. | 23 10 | 06 Laſt quart. | 27 | 14 | 25 
Laſt quart, | 31 | 09 | 27 | 
bl] > \ New moon, | 03-| 04} 55 
(New moon. o7, 23. |48 X JFirlt quart. | 10 | 14|03 
I Sri qua, 15: 00137 S JFull moon | 18.| 14| 20 
T Full moon. x | 23 | 06 *_ CLaſt quart. | 25 | 20 | 07 
Laſi quart, |, 20 | 45 3 New moon. | or | 14 | 43 
= New moon. | 09 | 12 | 43 3 Ffirſt quart. | 09 | 08 | 09 
>< Firlt quart, | 16, 06 | 45 T Full moon. a4 04 | o5 
S& / Full moon. | 23 | 13 | 24 * TLaſt quart, | 24 | ot } 03 
Laſt quart. | 3x } 15 | 15 | 
New moon. | Or |OZ| og 
| New moon. | 07 | 23 | ©3 S JFirlt quart. | ©9 | 03 | 20 
Aa JFirſt quart, | 14 | 13 | 24 S JFullmoon, | 15 16 | 04 
2: Full moon. 22 | 04 29 3 Laſt quart. | 23 o8 OLI {| 
Laſt quart. | 39 | 07 | 34 
New moon. 01] O3 | 0g 
New moon. | 07 | 07 | x = Firſt quart, j 07 | 22 | 58 
S Firſt quart. | 13.21 | 47 5 Full moon. | If | ©5 | 08 
* JFull moon. | 21 | 19 58 S JLaſt quart. ' 21 | 37 50 
Laft quart. | 29 | 20 | 41 * New moon. | 29 | 12 | 56. 
New moon, | 05] 13 | 97 S&\ Firlt quart. {oz| 16 | 36 : 
BR JFirſt quart. | x2 | 08 | 53 S- JFull moon. | 14 | 13 \ 52 
$ YFull moon. | 20 | 10 | 45 2 Latt quart. ! 21 | o8 } o$ 
Laſt quart. | 28 oF] 24 T {New moon. '29| 08 '26 
Farr Eclipſes thu Tear, two of the Sun, and two of the Moon, . 
1. Ofthe Moon, Feb. 22, about 11 Fotenoon, not ſeen of us, but Viſible to our 
Antipodes, 2.Of the Sun, March 10, at 1 inthe Morning, Viſible to our Ant ipcdes, 
3 Of the Moon, Augufft 19. about 3 in the Morn, A total Eclipſe, Viſible to us. 
4. Of the Sun , Sepremb, I2, at 3. in the Morn, not Viſible to us, but a ſmall Eclipſe 
where —_—_ conſ picuous, | 


—— 


33 A Labvleof the Moons Age foz the 


Pear —_ 

M.3 D. | H. | M. | D- H.|M. 
«a\ Firlt quart. |6|08|21 ; Fl quart. 5 05 1 94, 
Q Full moon. | 73 | 00 | 12 «a NFull moon, | og | 22 | 32 
& Laſt quart. | 19 | 23 | 20 &<Lalt quart. | 17 |23] 57 
® { New moon. | 28 | 03 | 32 *- New moon, [23 | 21] 31 
Firſt quart. |30 | 14] 13 

=y "Firſt quart. | 04| 20 | 58 
T Full moon. | x1] 11x | 25 \ Full moon. | o7 | 77 [06 
> )Laſt quart, |18| 17 | 37 & )Laſt quart. | 15 | 14] 30 
S (New moon. | 26| 20 | 48 Es New moon. | 22 | 24 | 44 
Firſt quart, |26]96 | 31 

(ERI=e 06|O5 [11 
&\ Full moon. | 12|21 | 45 © Full moon, | 06 | 09 | 34 
2.) Laſt quart. 20 | I2 | 33 Y Laſt quart. 13 123 | 00 
: \— nl 28|10|56 2. *)New moon. | 20 | 13 | 59 
3 ( Firſt quart. | 28 | 00 | 02 

Firſt quart, | '4| 10 | 51 
DS Full moon. | 11] 09 | 34 © Full moon. | 06 | OI | og 
Z - quart, | 19|06 | 45 & )Laſt quart, |13|05|58 
New moon, | 26 | 22 | 9g T )New moon.| 20 [OL | 18 
* CFirſt quart. | 27 | 19 | 39 

Firſt quart. | 03 |15| 29 
S( Full moon. | 10|22| 17 >CFull moon, | 04 | 15 | 30 
& ( Laſt quart, |18|23| 49 S JLaſtquart. | rx |14 | os 
New moor, | 26 | 07 | 02 2 New moon, | 18 | x5 | 22 
3 C Firſt quart. |26 | 16 | 17 

(Firſt quart, [o1|20|49 
> Full moon, | op | I1 | 57 S{ Full moon. | 04 | 05 | 07 
F \Laſt quart. | 17 |14|50 8 Faſt quart, | 10 |20 | 37 
( New moon. 24 [14 52 |$ 2 New moon. | 18 os 32 
hy | irſt quart. | 26 20 


Five Ecli 


ſes this Year © 


. Of the Sun. = 28.at 5 inthe Afternoon 3 Inviſible to us. 


Feb. 11-balf palt 11 at _— | Viſible in the North-Sea, Ewro:e, tas and ſome 
parts of the Eaft-Indies. 


. Three of the Sun and two of the a 


. Of the Moon, 


. Of the Sane F ory at9 in the morn. not Viſible to us, 
fi ole 


4- Ofthe Moon, Awg. 8. 2 6 in the Morn. 


rica, and the Sowth-Sea, 


not to be ſeen of us. 


in England, the North-Sea, Ame- 
5. Of the Sun, Avg. 22. at halt paſt 5 in the Afternoon, 
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The Explanation and Wiſe of the preceding Teble 
ef the Moons =” he 


N the ſaid Table, the one half Page contains the firſt ſix months of 
the year, the other half the following fix months : in the firſt Co. 
lumn of cach half, towards the lefe hand, are the Months; in the 
ſecond, the New, Full, and Quarters of the Moon ; in the three fol - 
lowing Columns are the Days, Hours and Minutes of the ſaid New, 
Full, and Quarters z which time is accounted from Noon to Noon ; 
at-thebottom of the Tables are the Eclipſes for the ReſpeRive years, * 


Uſe of the Table. 


The ufe of this Table is readily by inſpeRion to find the Day, Hour, 
and Minute of the New, Full, or Quarters of the Moon. 


Example 1. 


Suppoſe it were deſired to find the time of New Moon in Jar 1676s 

Firſt, Look for the Year 1676, on the top of the Leaf, which having 
found, look for January in the firſt Column towards the left hand 3+ 
- then in the next Column, in the ſame month, is found New Moon 
and in the three following Columns, againſt New Moon, ſtands 
4116155], which ſhews: that the New Moon in Fanxary 1676 is the 
4 day, 16 hours, 55- minutes afternoon : Fhe fame Dire&ions and 
Conliderations ſerve for the Full Moon, or firſt and laſt Quarters, 

Nute, That when the Moon is in the firſt Quarter, it is 8 days old, 
at the Full 15 days, and in the Laſt Quarter 22 days. Snppoſe there» 
fore it were required to find the Moons Age on March 20, 1678. . 

Looking in the year 1678, the Table gives the New Moon «<o be on 
the 12th day, therefore 12 and 8 being 20, it appears the Moon is 8 
days old on the ſaid 2Cth of March. 


Example 2. 
- Suppoſe it wererequired tofind the Moons Age onthe 30th of Faney.. 


1678. . . 

Looking in the year 1678, in the Month of Fane, I find the Moon 
to be at the Full on- the 24th day, that is, 15 days old 3 then the day 
for which I would find its Age, being 6days after the 26th day, 15; 
and 6 making 21, I conclude the Moon to be 2x days old on the ſaid 


' gothday of Jane, 1678. 
ATide- 
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A Tide-Table for the Sea Coaſts of Great-Britain, Ireland, 
Norway, Holland, Flanders, France, Biſcay, &c. Shew- 


ing” what Mon makes Full Sea upon the Full and Change 


Days at the Places following, in Alphabetical order, 


. A. 


AT Army N.N.E. and 
S.S,W. ——______—@Ol 
At Amſterdam and Ar- 
mentiersr, North-Eaſt and 
South-Weſt, —— 
At Aberwark E. N.E. 
and WS. W.— 
At Abermorick and Ant- 
werp Eaſt and Weſt, — — 
At Alborough South-Eaſt 
by South, and North-Weſt 
by North. | 


———— 


At 'Beachy, and b:fore 
the Race of B/anquet North 
and South 

At Blackzail and thwart 
of Beachy in the Offng, 
North by Eiſt,and South by 
Welt — — — — 

At Blackneſs in Bluet, at 
Bel-Iſle, at BaraickN. N.E. 
and v%S. W, — 


— 
= S—— 


— — 


Without Bluet, Nurth- 
caſt by North, and South- 
welt by South ————— 


| 


H. 
OI 


03 
04 
06 


O9 


I2 


I2 


OI 


02 | 


ol 


OO 


45 


H, 


The River of Bourdeanx, 
the South Coalt of Bri- 
taign, the Coaſt of Bijcay, 


L 


and at Boekneſs North-cali 
and South- welt — ——— 
At Breſt, before the Baſs, 
the River of Bourdeaux 
within the Haven, andat 
Barwick North. caſt by Eaſt 
and South- weſt by Welt — 
In the Bree-ſound, Bloy, 
Baltimore, E. N. E. and 
W.S.W. —_— 
Before Bremen, and at 
Blackney,in the Channel be- 
fore Bourdeanx, and at Bri 
ftol, Eaſt and Welt ——— 
At Briſtol Key Eaſt by 
South add Welt by North- 
At Bridgwater, E.S.E. 


03 


06 


06 


and W.N, W..—-——— 3 


Between Beachy and th«/ 
Ile of Wight, South-caſt by 
Eaſt, and North-welt by 
Weſt —— p— —— O08 

Bulleyn- deep, S.S.E. and 


OO 


45 


N. N. Wim ——— " 


C. 


I n the Condado,North 
and South —- 
In the Camber of Rie, 
North by Eaſt, and South 
by Welt —-—— 
Without Calice, at Cor- 
pus-Chrifti Point , before 
Camfere,and at Camfere, N. 
N. E. and S. S, W, -— | 
Between Calice and Do- 
ver, before Conquet, and at 
the Nerth-Cape, North-caſt 
* and South-weſt —— 
At Cork,,at Calice,and in 
the Creek , E. N. E. and 
W.S. W. 
At Caldy,and in the Bay 
of Canarvan,Eaſt by North 
and Weſt by South 
At Concallo, Eaſt & Weft 
At Cape Clear, E.S. E. 
and W. NN. W. 
Wethout the Carkets in 
the Channel, S., E. by Eaſt, 
and N. W, by W. ——— 
Between Garnſey and the 
Carkets, belorc Cromer, be- 
fore the Carkets and Garn- 
ſey, at Seven. Clifts, and at 
Cateneſs, SE, and N.W.— 
At the Carkets, and at 
Chamberneſs, S.E.by South, 
and N.W. by North 
At Cows, in the Foſs of 
Caen, in Calice Road, and 
inChambeyneſ;-Road,S.S.E. 


_— 


> cm_— 


A 


and N.N.W. — | 
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30 


OO 


OO 


45 


30 


Before the Haven of Ca- 
en, in the Chamber, between 
Cripple-Sand and the Creyl, 
and at Calſhor, S. by Eaſfi, 
aud N, by Weſt 


D. 


At Dover- Peer,and before 
Duukirk,North and South- 
At Denby, N. E, by N. 
and S. W. by S. <—— 
At Dort,N.E.and S.W.— 
At Duagarvan, E. N. E. 
and W.S.W. - 
At Dartmonth, Eaſt and 


—_———————_—— 


At Dunbar, S. E. and 
N. W. ——_——— 
At Dungeneſs and Dun- 
noſe, S. E. by S. and N.W. 
by N. 
At Dover, and in the 
Downs,S.S.E.and N.N.W..| 


a 


- — SO @— —— 


E., 


At Embden, before the 
Elve, before the Eder, ard 
before Exchuyſen,NNorth 2nd | 
South 

At Edam, N.N, E ard 
Tf RTE 

Before the Eaftern and. 
Weſtern Emes, 2nd at Ex-| 


— = —— 


—— — —— 


F 


BY = 


Welt <n—__ ©6 959 
At Dablin, S.E.by Eaſt, | 
and N. W. by W. ——— 08 15 

| 


IO 


I200 


OG © 


| 


mont, S.E, and N.W, — [9 co 


| 
On 


— 
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| "1" |ren,at Graveling, and before || 
On the Coaſt of Flauders Gherbrough,North & South [12/00 
North and South -———— | 12,00| Before Core,and at Graves- | 
At Fluſhing North by| ! |exd,N.N.E.and S.S.W.— {01/30 
Eaſt, and South by Weſt—| 17 ,45] At Groy,at Gaſcoige, and | 
Before the Fen in the] + |the Coaſt of Gallecia, N.E.| ; 
Channel, N. N,. E. and| {| |andS. W. ———-—— — j23 90 
S, $. W. - ——|j 01. 30| AtGarnſey, Eaſt by North| | 
Without Fountnay N.E. and Weſt by South ——-— 195:15 
by North, and S. W. by Between Garnſey and Caſ-| | 
South, ———- —— | 02, IF |hets, S. E.and N. W. —<09,90 
Without the Banks of Thwart of Garnſey in| | 
Flanders,N.E. and $.W.—| 03 |00 | the Channel, S.E. by South | 
At Flambroughand Brid- and N. W. by North --—- (09 45 
lington, E.N.E.and W.S.W.| 04|30| Inthe Chamber and Gore-| | 
At the Forrn, tm Foy, at end, South by Eaſt and | 
Falmouth, Eaſt by North, North by Weſt —- 1.15 
Welt by South ————| 05 | 15 
Between Foy and Pal- H. | 
mouth, in the Channel, and 
at Foulneſs, Eaſt by South, Before the Hever, before 
and Weſt by North -- 06 [45 | Horn, and at Hampton- Key, | | 
Before the Coaft of Friez- North and South — 12 OO 
land, and the F/y E.S. E.| Under Hoely-Iſlnd, and} 
and W.N,W., ——..—— ]o7[zojat Horn, N. N. E. and 
Without the Fly,S.E. by S. $. W. — —— ——-j01130 
Eaſt, and N.W.by Weſt —|08|15| Before Hartlepool, N. E.| 
At Friez, and Fair Iſles, and S, W, —— — |03]09 
N.W.andS. E. — — [o9]oo| At Huntcliff foot, N.E, by: 
In the Frieth and at the Eaſt, and S.W.by Weſt-— [03/45 
South Foreland, S.S.E. 1d At Hwmber,Eaſt by North 
N.N, W. ——-——-——-|10|30|and Weſt by South o5!15 
In Fair-Iſſe Roads, and Before Hambrough , at 
at theNorth- Foreland,South Hull, at the Holms, and be- | 
by Eaft,and North by Weſt| 11 | 15 [fore Humbers Mouth, Eaſt 
and Weft —— -——— [06/00 
G. At Harlem,and at Home- 
bead,South-caſt and North- 
In tlic Road of Gibral- WEſt monenrmmmpmrmmnm— by © 
W_ > 


o 


— 


At St. Hellenr,at Harwich, H. 


and without the Banks of 
Harwich $.S.E.& N.N.W. 

At Harwich within, S. by 
E. and North by Welt —— 


I. 


At Jutland-Iſlands North 
and South - 
On the Weſt Coaſt of 
Treland,N.E and S. W.— 
In all the Havens on the 
South Coalt of Ireland, Ealt 
by North, and Weſt by 
South —— 


K, 
Kentiſh Knock,North and 


South ————— 
Killiars N.E. and S.W.- 
At King:ſale,E.N.E. and 

W.S. WW, —— 
At Kildayn,E.S. E. and 

W. N. W. 
At Kildive, S. E. and 

N, W. 


m— 


— 


—_ — 


| 8 


At Leigh, North and 
South 


At Lisbon,N.E.by North 
and S.W, by South ——-— 
At London, N. E. and 
G, Wo mn —_— 

Thwart of Londey, and 
before Lin, Eaſt by North, 
and Weſt by South —— 


Io 


LI 


I2 


03 


05 


I2 
_ 


04 
07 


O9 


I2 


O2 


03 


op] 
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30 


iy 


O09 


OO 


i5 


©O 
OO 


At Lime, Ealt by South, 
and Welt by North 
At the Lizard by the 


ind N. W, by Welt —— 

At Leyſtaff, and thwart 
of it without the Banks, 
S, E. by South, and N. W. 
by North ————_— 

In Leytaff Road, and at 
Long-ſand-head,S.S.E. and 
N. N. Ww, — 


M, 


Within the Maes, and at 
Malden North by Eaſt, and 
South by Weſt ——-— —— 

Before the Maes N.N.E. 


Z0 


30 
00 
| 


OO 


IS, 
| 
| 

OO! 


” 


F 2 


nd 3 WH, errornrcnns 
At the Maes, and befor 
St. Matthews Point N. E. 
by Eaſt,and S.W.by Weſt— 
In Moxſehole, at Mat- 
thews, and within Mounts- 


A.(! 
At Lin half-Tide, a 
Londey Eaſt and Weſt — 0g 


O6 


Land, E.S.E. and W.N.W.'o7 ; 
At Lambey, SE. by Eaſt, 
08 


O09 


Bay,E.N.E. and W.S.W. 

In Milford, at Moonleſs, 
at St.Maloes,Eaft by North 
and Weſt by South =—— 

Between Mowſehole and 
Falmouth, and in Milford- 
Haven,E.S.E. and W.N.W. 

In St. Magnes Sound,and 
at Machnels Caſtle, S.E. by 
Eaſt, and N,W, by Weft— 


44 

' Atthe Iſe of Man, S E. 

and N. W, FR ans 
by 


Betore Margret,South 
Eaft, and North by Welt— 


N. 


— 


At Newport , half-Tide, 
Notth and South — 

At the Weſt-end of the 
Nower, North by Eaſt, and 
South by Weſt —— - 

Before New-caftle, and 
before the River of Nantiz;, 
N. E. and S. W.._—— 

At New-caftle , Eaſt by 
North, and W. by S. — 

Before S.Nicholas,E.by S. 
and W, by N, -——— —- 

At the Needles, at the Iſle 
of Wight, S.E. by Eaſt, and 
N. WW. by W, —— 

All the Coaſt of Norman- 
dy and Picardy, S.S.E. and 
N. N. W. _—_ 

Between the Naze and 
Warbead of Lower, South 
by Eaſt, and N. by W.-— 


O. 
At Orkneſs, N, E, and 


At Orkney, S. E. ard 
N, W. 
At Orfordneſs, S. E. by 
South, and North-weft by 
North —— 


—_ 


_ 


| 


O9 


TI 


I2 


o8 


Io 


($1) 


5 


O23 


45 


i5 


OO 
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== 


18nd N, N, W, 


At Orfordaeſt within the 
Sands, South by Eaſt, and) 


No:th by Wett -—— 


= 
At Orfordueſs _— 
ihe Barks,aid between Or- 


{-r4 & Orwel-waves, S-S,E. 


| 
' 
, 


IC 


Il 


P. 
At Portſmouth half-tide, 


North and South ——-—— 
At the FPenns, Porthus, 
and Pigon,N.E.and S.W.— 


On the Coaſt of Ports- 
gal, N, E. by E. and S. W. 


by W 


In Plymouth, and before 


St. Pauls, Eaſt by North, 
and Wett by South ——— 


At $t. Paxls in the Ha- 
ven, Eaſt and Weſt 
Before Pod:ſinks,Eaſt by 


bo 


South, and Weſt by North- 
Thwart of Plymouth, 
E. S. E. and W,N.W. —— 
At the Race of Portland, 
$, E. and N. W. ——- 


Q 


At Quinborough, North 
and South D— 


12/00 


R, 


At Rocheſter, North by 
Eaſt, and South by Weſt — 
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H.|M. H.|M. 
At Ramkins, N:N.E and” | | At Sedmontb, and at the Lt was 
$. SW, _— ———- \01|30 | Start, Eaſt by Sowth, and 
At Rotterdam, in Robin- Welt by North 064 
Hoods Bay, and from the Off . the Szart in thc 
Race to the Pole-bead, N.E.! ' Channel, E. S. E. and 
and S. W, ———-——— 03 [00 W, N, W, —lo713* 
At Roven,and before Ro-| Within the Seyn, before 
chel, N. E. by E. and S.W., Schelbalgh, and at Seven: 
by W._—_—— — 03145 Cliffs, S. E.and N. W.__ Og oC 
In Remſey,Eaſtby North |! At Shoram, S, E. by S. | 
and Weſt by South '05 [15|and N. W. by N. O9 45} 
In Ruſſia, Eaſt by South, ' At Seyn-bead, S.S.E. and| | 
and Welt by North —— 06[45|N.N.W. ——— - —-|:0/30 
S, | 'To 
In the Sleeve,between V- Within Terveer, N.by E. | 
ſhant and Silly,at the Shooe, and S, by W, ——- 12.45 
af the Spit, at South- Hamp- Before Terveer, before the 
tou, and along the Swin, River of Thames, and at 
North and South 12|20| Tinmouth, N, N. E. and 
Upon the Coaſt of $ pain, S.S. W. an —01130 
and in Shortland, N. E, and | Before the Tees, and be- 
S, W. —— 03199, fore the Bay of Tinmouth, 
At Silly, and in the N. E. and S. W. ——-——'03 oo 
Sound, at Staples, N.E. by At the Clefts of the Teſſel, 
Eaſt, andS. W. by Weſt—|03[#5 | E.N.E. and W.S.W. -— 04130 
Before Scerbrowgh,at Sept. In Torbay,and before the 
Iſer, without the Haven in Tefſel, Eaſt and Welt -——|06 oo 
the Rroad Sound, E. N. E. In the Road of the Teſſet, 
and W.S, W. ———— — |04|39| E.S.E. and W.N.W. -——/{07130 
At the Mouth of Severn, At Tergon, S. E. by S. 
between Silly and the Li- and N, W, by VV. -———og[45 
zard, at the Spurn, Ealt by ' 
North, and W. by S. —— [og |15| \'# 
Without Silly, in the 
Channel, and at Salcomb, 7 Before Vreck,,North and 
Eaſt and Welk ———-- 06| on SOuth —— —— 12 * 
| 


. Ar 


'H 
At ad. Northecaſt and|** 


— -— 


South-welt _ 

Between Vſhant and the 
Main,N. E.by Eaſt, & S.W. 
by Weſt —— 

In the YVourd, at i the Bay | 
within Vſhant, E. N. E. and 
W.S. W. 

VVithout Vſpant, Eaſt 
and VVclt - 


W. 


At Wincbelſey, North by 
Eaſt, and South by VVeſt— 
At the Weiliugs,and from 
the Weſt-end of the Wight, 
N.N.E and S.S.W. 
Before the Ietlings, 
N. E. by North, and S.W. 
by South —- 
In the Sea of Wales and 
Severn,E.N, E.& W.S.W. 
In Wales, Eaſt by North 
and Weſt by South —— 
At Wells, at Weymonth, 
and at Waterford Eaſt and 
Weſt — 
At Weymouth Key, Eaſt 
by South, and Weſt by 


—— — 


03 


vs 


[04 
— = 


I2 


OI 


—| O2 


04 


05 


Os 


North 


os 


The Tide-Tabte, 


M. At the Neſs by Wierin 
ben,and at Winterton,E.S. 
00|and W, N, W. 


Wight in the Channel, all 
45 | within the Iſle of Wight. 
between the Iſle of Wight 
and, Beachy by the he, 
3915S, E. by Eaſl, and N, W. 
by Welt ——— — — 
00] At the Eaſt-end of the 
Wight, and on Wieringen- 
Flats S.E. and N, W., ——- 


, # 
45 | 
Before Tarmouth,N.N.E. 
and s. S. W. —— ———— 
30] At Tough-Hall E,N.E| 


and VV.S. VV. ————- 
At Tarmonth S.E. by Eaſl 
I5 and N. VV. by VV, —— 
| In Tarmmth-Road, and 
30 in Tarmouth Haven,S.S. E. 
and N.N, VV, params 


"2 
Z. 


N.N.E. andS,S, vv, — 
In the Zierick- Sea N.E. 


Thwart of the Iſle " 


00| Onthe Coaſtof Zealand : 


= M. 


o8!r5 


09100 


x0/30 


ON 30 


45 and S, WV. ——— 


03/00 


The 


Lo find the oons Southing; 47 


— 


F. 
He foyxegoing Table ſhews the time of Full Sea, at the ſeveral pla- 
ces therein mentioned, upon the Full and Change days of the © 
Moon, which for the more ready ule is put in AJphabetical order. 


Example. 


Admit the time of Full Sea at Loudon, upon the Full and Change 
days be required. 

Look in the Table under the Letter (L ) it is found to flow at I o- 
dou North-eaſt and South-weſt, (as is vulgarly expreſſed ) that is, 
VVhen it is Full. Sea at Loxdox upon the Full and Change days,the Moon 
will be upon the North-eaſt and South-weſt Points of the Compaſs, 
which, as the (aid Table ſhews, is at 3 hours. h 

The Uſe of this, together with the Moons Southing, to find the 
time of Ful!-Sea at any time, at any of the (aid places, ſhall be ſhown 


below. 


To find the Moons Southing, 


To find the Southing of the Moon, multiply the Moons Age by 4, 
and divide the Product by 5, and the Quotient of the Divifion is the 
time of Southing. 

Note. If the Moons Age exceed 15, reje the (aid 15, and take the 
Remainder, with which proceed in ſtead of the Moons Age. 


Example. 


Suppoſe the time of the Moons Southing be required on the 9th of 
June 1676, The Moons Age will be found to be 19 days, rejeQin 
15, the Remainder is 4 3 which multiplied by 4 makes 16, which di- 
vined by 5, gives in the Quotient 3 3, or 3 hours 12 minutes, which is 
the time of the Moons Southing which was required. 

Note. Every 1 that remains after Divifion is 12 minutes. 

I ſhall here add a Table of the Moons Southing to every day of her 


Age. 


The 


W— 


Explanation of the Table, 
" The Table. The Explanation and Uſe of 


|| Moons Southing, the Table, 
AgC- H. M. 

== | =78| Thefirſt and ſecoud Columns ſhew the 

2-—17| 1——36| Moons Age, the third the Southing. 


4—19 3——12 Example. 


The Moon being 9 days old, and her 
J——22 5——36 Southing requixed. | 


In the firſt Column, under the Title 
Moons Age ſtands 9 3 over againſt it, in the 
8——48 laſt Column, is 7 hours 12 minutes, the 


I1——26 . k 
time of Southing required. 
les = _ Note alſo, The tame Southing ſerves 
as |21—22 for 24 days old, as the Table ſhews. 
| I5——30 | 12——00 | 


 — — 


Thus having got the Moons Southing, proceed to find the time of 
Full Sea as follows. 


Suppoſe the Moon being 9 days old, the time of Full Sea in the 
Downs required. + 

By the foregoing Table it appears, that 2 N. N.VV ard $.S.E. Moon 
makes Full Sca upon the Full and Change days, which (as the ſaid Table 
ſhews) is 10 hours 30 minutesz to which adding the Mons Southing 
at 9 days old, ( viz.) 7 hours 12 minutes, it makes 17 hours 42 mi- 
nutes, or 5 hours 42 minutes, rejeRing 12 hours, 


But to be more exaR, uſe the following Table and Dircions. 


Having 


Having found the time of Full Sea upon 
the Full and Change days, by the preceding 
Table for that purpoſe, enter this Table 
with the Moons Ages againſt which in the 
laft Column are the hours and minutes to be 
added for the time of Full Sea deſired, 


Example. 


Suppoſe, as before, the Moon being 9g 
days old, and the time of Full Sea in the 
Downs is required, 

A N.N.W.and S.S.W. Moon making Full 
Sea upon the Full and Change days, which 
is 10 hours 30 minutes 3 which being found, 
enter this Table with the Moons Ageg days, 
againſt which ſtands 5 hours 50 minutes ; 
which added to 10 hours 30 minutes, makes 
16 hours 20 minutes, or 4 hours 20 minutes, 
rejecting 12 hours. 
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0J—22 | 
O8——23 |; 
09 ——24 | 
10—25 
II— 26 
[2—27 
13——28 
14——29 


115——30 


| 02——-þF 2 


Tide. 
H, M- 


OS—mngy 
OI——20 
OI—7f2 
O2- ——-22 


Og——07 
04—55 
OF——5O 
06—53 
Aa 
Og ——O4 
10—0Y 
I I——OF 


OO——0O 


Here follows. 


A New and Exat KALENDAR 


OF 


The Suns Place and Decliation to every Day of the Year, 
for the Firſt, Second, Third, and Leap-years, diligent- 
ly correffed. Likewiſe the Suns Riſing, whereby may 
be found the time of Setting, and Length of the Day 
and Night : Together with the ſouthing of the principal 


fixed Stars at Midnight. 


G 


Fanwary 


_——— 


| Fanuary hath XXX days. 


50 
= s | Firlt Year, Second Year, Third Year.| Leap Year. 
= Su. 2677: 1681, 1678. 1682.1679. 1683-11676, 180. 
o Sihing of tars (5) pla} dec. 3 pla.\©dec.'© Pla.|© dec.|Opla- © dec. 
- 7 p*nidaight.175 M 1D. M.|D. M.]D. M.D. M.'\D. MO. MD; M. 
= by | vs. [South.| w- |South.| vw. |South.| vw. |South, 
1] A\Circumciſ.22 C2/21 41/21 47/21 4421 3221 4621 1721 48 
2 B|Sun riſe 8./23 OZj2T 32/22 45/21 34/22 3321 36]22 19ſ21 38 
3|C 24 04'21 21123 49/21 23123 35/21 2623 20ſ21 28 
41D 25 Cyjz21 1c|24 Fl|2L 13/24 3621 15124 2121 18 
slE 26 07j20 59125 52/21 O25 37/21 94/5 22/21 07 
6| t |Epiphany.|[27 o8|20 47/26 53/20 50126 3820 53/26 23[20 55 
21G 28 ogſ20 35/27 54/20 38]27 3920 41:7 2420 44 
$I.A 29 | 10|20 2328 55120 26]28 4020 29128 25|25 32 
gS| Bin 4924]. 11]20 1029 g6ſzo 13/29 41/20 16]29 26/20 19 
Ic[( ol 12j19 $6|%. 57/20 Oo 4220 031%. 27RNO OG 
11] D 02 13/19 43|21 58/19 46PL 43.19 5Cſor 29hi9 g3 
i2|F oz 24]z9 29122 59/19 32122 4419 362 3o|t9 35 
13] F [Sunr-7.45)-4 15/19 15/04 ooſt9 1803 4519 223 31 I9 25 
x4|G 'F 16119 cog OLtg 04024 4619 0704 32/19 11 
15] A 6 1718 45|'6 02118 49125 47,18 52/5 33118 56 
16] B 27 18/18 z3o[97 c3j18 33/96 4818 37 6 34118 41 
1:\C 2S 19.18 _ $ 04/18 _ 49'13 22} -7 35118 25 
18 D 09 20j17 5809 of|18 0218 5<|18 c6|o$ 35|1$ 10 
19] E IO 21/17 4210 O6'17 46129 Fail7 FClog 36117 54 
2c| F LI 22/17 25/11 07|17 29/19 52/17 33110 37/17 37 
211G 12 22/17 o8[12 O8|r> 1211 53/17 IG|ts 3717 20 
22]A Sunr 7.3913 24/16 FljL3 o8116 FF5[12 54/16 5912 39/117 03 
23|B} £4: 24 16 33/14.09h6'3$/13 55,16 42113. 40{16 46 
24] T \Hydrabeathys 24116 15515 106 20114. 55/16 24114 41/16 30 
25|D,Co. S.Pawt}16 26/15 57/16 113]16 02/15 56116 06/15 4 16 21 
26] 17 26,15 3917 I2|if 4ojt6 57/75 48/16 4215 F2 
27| F 18 27/15 20118 x12fr5 25117 5$\15 29|t7 43,15 34 
25G 19 28/15 119 130g 00[rS FI Ig -21)x8 44ps 15 
29] A 20 28|14 42120 14/14. 47/19, 59.14 52]19 44114 56 
30 B K.CharlesM.f2 x 29|14 23|2T 14114 28/21 00.14 32]2L 45;14 37 
31 CPUner7.14]22 20114 C3122 I5'14 08/22 0014 13122 46114 18 


\ 


February hath XXVIII days, 


FI 


| *S4ep Don 


w for wg a Bs 


= 


| Firſt Year, |, Second Year. Third Year. | Leip Year. 

2 Remarkable 1677. 1681 11678, 1682.|1650, 1682. 1676, 1680. | 

X duys & ſou ————— R —waa———ng — 
> thinzof ftars/ © Pla- -| dec © pla. '©dec., {©} & pla ©dec.'© pla pla. © dee. 
5 = manigitig. MJD. M |O. M MD. MD. MII MID) MD 9 
al | ax. [Sourh.| =>» ſSouth.| &. [South | = South, 
D 3 39103 43]23 1613 48/23 onſt3 53/22 2 46/1; 5s 
E PurifMary[24 37]'3 2324 16/13 28/24 oft3 33123 47,13 38 
f |Lions heart, |2F 31]13 03125 17]13 o8[25 oz[t3 13124 47,13 18 
G 26 32|12 43j26 1712 48/26 02[1t2 12 53/25 48 I2 $8 
\ 27 32j12 22]27 1d|i2 27j27 03jt2 32/26 PT" 12 37 
3 [Lions neck |-$ 33372 02 28 18|12 ©6128 0312 1/27 49/12 x6 
CiSunr. 7.1,}29 331'1 4<[29 19] 45/29 og|tt $0'28 gqg/rr oo 
pol in Piſce. 34 iT DE I99LT 24/X- 04 [T 29/29 fol 34 
"7 or 3410 57/02 a9] 1 02/01 o5|tx ob| 5o0/1t 13 
- 22 34119 35122 20110 41102 Ogfio 4601 5.09 go 
(3 93 35/110 14/93 2CjlO 19193 ogjfro 24/02 51,10 30 
A 24 35109 52/94 209 5 7124 06110 ©2103 Fxjt0 08 08 
B 55 35]9 zoloy 20Þ9 3505 Ocfog 40/24 51] 9 46 
C |Valentine, [2s 35]Þ9 0726 219 13106 06Þg 1855 5rjop 24 
D(Sun r.6.4«|-7 3518 45/97 21108 51j07 o6jo8 56| 6 52fſog or 
E [Lower of j»$ 36jo8 23108 2108 2808 o6|c8 34/07 52/08 39 
T fin to peel 1>g 36Þ8 oolog 218 ogſ09 O7|og 1108 52108 16 
G|Bear. 10 36Þ7 37/10 2107 43[10 0707 48|'9 52107 54 
A cx 36j07 14/112 21107 20j11 ozjoz 26/19 52] 7 31 
B r2 36]6 51/12 21j06 57112 0707 03/11 5217 08 
=_ x3 366 28|13 21/06 34j13 07]06 4o0[12 52]:6 45 
D 14 36j-6 o5|14 21Þ6 11114 O7\o6 17/13 52106 22 
E [Sun r 4 20/f5 355 42/15 22105 4Þ15 07Jog 53114 525 59 
FR Mantel? 345 29/26 22Þ5 25118 07g 5oig gal 5 30 
G 17 35Þ4 56/17 21Þ5 01117 06|c5 07/16 52jog 1F 
A i8 35]4 32118 211-4 38118 0604 43|1> 52104 49 
B 19 35]24 0919 22/04 14/19 06104 2c|18 52124 26 
C 20 35103 45120 7003 F120 ©6103 F57\tg Fil '4 02 
T3 | 20 51193 39 

When it is Leap. Y car, Febrwary hath 29 days, | 
G 2 


| 


March hath XXXI1 days. 


32 
=| S! | Firſt Year, [Second Year,| Third Year. | Leap Year. 
: | 2 Remarkavle 1 677+ 1684, [1678. 168211679, 1683.[1676, 1680. 
> Sting of tars, © plas} © dec. D pla-\©dec. © pla.j© dec.|Opla.|©dec. 
5 [7 Fes41D. MD. MD. MD: MAD. M10: MID. MD; 
— | #. |South.| + South. , [South #. South, 
11 D/David. zl 34/03 22j21 20,03 27j21 O6} "3 33]21 $13 IF 
2] E Lions Tail [22 34,02 58j22 20 03 04122 051-3 ogſ22 FoſP2 Fr 
3 3 167 wheat ff 34/02 34/23 19j92 40/23 0O5|)2 46/23 5002 28 
4 Gig of great 24 33|02 33]24 1902 16[24 05j92 22/24 50-2 04 
” $[ Aba [a5 33/01 4725 190 53ſzy o4jr 5825 4902 41 
61B 26 33101 23 26 1801 29/26 o4lor 45/126 4901 17 
;IC 27 3201 0027 I8)01 05j27 03|Þx 13/27 4850 53 
$| DjSun r, 6-4/28 3 2100 36128 37/00 42/28 03100 47/28 4800 29 
g E |Upperoftwoſ29 3i1joo 12129 17,00 18/29 02/00 2429 47/00 06 
tc| F ſhatter in Dy, 30|Nor 121V+ 16 Nor 06,V- 02190 09\V. 47\Norrs 
1 *) of aha} ol 30jo 35]Ps 1500 29,0 O1/Nor 2401 46]O 42 
LI2} A O02 29/00 59/22 15/00 5302 0000 47/02 *45PI of 
121 Þ 03 2801 22103 1,/01 17,03 o0OL 11/03 44PL 29 
I, C| 24 28/1 46194 I jOLI 4003 F9OL 35194 44/2T F2 
15] D 5 27,02 1095 I 2102 ©4104 5S0L 5b] 5 43/92 16 
16] 06 26/02 £3 '6 12/02 2705 58/02 22] :6 42/02 39 
1|t 07 25/02 56197 il/o2 51/06 F56l02 41/7 41/03 03 
18|G|Sun r.5-44[08 24/03 208 103 147 5603 ogjo8 4.003 26 
19] A 09 23/03 4399 ©9903 38]8 55103 329 39Þ3 49 
20] B IO 22/04 0610 ob[24 O1J09 54/03 FF1ro 38Þ4 I3 
21|C Laſt but two Ix 21/04 30 11 07194 24/10 33/04 I8|tx 374 36 
22 Djn & Bears|r2 20/04 53 12 O6Þ4 4711 52/04 44/12 36P4 59 
23|E —_ 13 1905 1613 Osfog Ioji2 Slog ogft3 355 22 
24) 14 18/05 39 I4 04ÞPF 33[13 SOjog 28/14 3405 45 
25/G|An Mary [15 17/06 OL IF ©3125 $6114 49jog Folrsg 3306 o$ 
26|AjSunr.5 28/16 16/06 2416 02126 19|i5 47þ6 13116 3216 30 
27]B 17 I5/06 4717 Oc 06 41 17 3106 F3 
2801C| [18 1407 0917 59Þ7 04 
29D 7 affour onclt9 32/07 3228 587 26 
34 L in gr. Bears;20 11/07: 54.19 57107 49 
21 F;Tail. [21x 10/98 1620 5508 Il 


— 


ET » April hath XXX dayes. Gs 53 | 

| RL. Year. | Second Year. | Third Year- | Leap Year. 
2 &-[aays - Cas 577-) r681, 1678. | 1682.\1679.| 1683 |1676,| 1680, 
Q- & [hing of tars © pla © decs|© pla. |© dec.|@) plaq©dec.| 5 pla.j 5 dec. 
#5 [00 50. MD. M.|D. M.|D. MD. MD. M\D. M-[D. M. 
= — yr. |North| yy. [North.| yy, |Noxth.] Y- [North. 
1)GſSunr.5.15/22 08 08 38/2r 54j08 z33]|2x 40jo08 27/22 24/98 44 
2] A 23 0799 00[22 53jo08 F5l22 38108 49/23 23109 06 
3jB 24 05199 22/23 F1j09 16|23 37/09 11/24 21j09 27 
4\C [Eaſt in great25 04/29 43/24 yoj99 38/24 36/29 33125 20109 49 
w L METRERs 26 o2jlo O4\z5 43j09 golzg 3409 5426 I5|IG 10 
6| E 27 O1;10 26126 47/10 21/26 33/10 15/27 17110 31 
;|| 27 59/10 47|:7 45]10 42/27 31/10 37.28 1510 52 
8G 28 F58jrr 08128 44|ix 03/28 2g|10 57129 14/11 13 

'ofa yun Tr. 5.1129 F6jEL 28 29 42/11 231/29 28[11 I8/5% 12/15 34 
10] B [gin Tar, |&* F5[1E 49]. 40x 44/5. 26/11 39/01 IOftt 54l 
11/C [Orapons tail, 2% 53152 O9jPr 39|12 Of[IL. 251k 5922 Ogir 15 
12} DJar&urus, |O2 FLjl2 29/22 37/12 24192 2312 19/03 ©7112 35 

'13jE Oz 49j12 49/03 35/12 44/23 21/12 39/94 O5|12 54 

[14\Ff 04 48/13 09/94 33/13 04/94 19]12 59\05 03|r3 14 
x5/G og 46113 285 32/13 24/05 18/13 19/06 02/13 34 
1GA 06 44j13 47/06 Zo[l3 43 

DF 07 42/14 07/97 28|14 02 

18} C o8 40{14 25/08 26]14 21 

19 DPun-F-4-45 09 381/14 44/09 24/14 39 

rmo 

20 Ellie of Lib/20. 39] 192150 22114 $3 

21F . Ii 34/15 20O|[T 2C/IF IC 

22'(3 12 22/15 38/12 18|i5 34 

23' A I3 zo{r6 F6fr3 16|15 52 

24'B 14 28{16 13|14 14]16 og 

> of —|Mark Eva, 

25]C rnkrdbu (T] 26116 30/15 12/16 26 

26] D'rwotoremoſt]*© 24j"® 47/16 3116 43 

27|E in 1 of th]t7 22/17 03/17 081]16 55 

28| F liule Bear, [18 20/17 20/18 06|£7 16 [x 24 

—)— Northcrmoſt — — ——c————— 

29/G Scale of Lib, 19 18/17 36/19 04[17 32/18 50117 28119 3317 40 

30 of 5 r.4.24|20 x5j27 "__ ms 47/19 47117 44/20 3117 55 

| 


; 


| 


May hath XXXI days, 


| 34 s 
= Sl | Firſt Year, | Sccond Y Le 
Dj > kable «| ve car, | Third Year. | Leap Y 
2 days & fou- RC 16821679: 168; [1676, 1982 
& *thing of ſt © pl dcce. —_ 
2 T [amdoight. gh SE ©dce-1© pla.|Odec © pla. © dec|© pls |Odec. 
7 nr DL M.|D. MD. MD. M|D. MJD. M[D. M. 
— 
6 . Ts VN = 
| _ &7s. '21 gk - O7|20 59[18 03j20 45)17 5e[z1 25 ages 
| 3D; Brigh:eſt in| 2 ; >ol1s bone LE on 43568 ngpas 2700-26 
x fe Crown. = s 36122 F5 is 33[22 41 18 25 23 24118 40 
4 E|Brightelt in|24_Q2172 $1123 52 18 47/23 38/18 44[24 2218 
F K Serp. Neck. '25 odlto oflaa colts ora 36 ME. 4. 5. ro wall + | 
| | 5124 F92119 01/24 36 18 58 25 2c|i 
6G Sunr.4.15/26 02/19 I9|25 48|i9 15! p 9 Oy 
Ws 26 5 48/19 I5!25 34/19 12126 139 22 
3B F9j19 32126 45fip 29126 31/19 26127 1519 36 
=h 27 579 45127 43 i9 42/27 29119 39128 13]r9 49 
(5 D Forheal 8 74cs 192* 499 goed 26]up gajap 2cleo "as 
heat i129 38|20 08/29 24|20.05|m, o8 
oa ET 202e IN INC: apyon 20903 Oxito g 
ET EE 
|x5/ B [Scorpions \6Þh4 2x +4 wy 28/2 - 32103 14]20 52103 Fbjzr oo 
x61C jeart. | 4 Og 26125 05,04 I2|2T 03Þ4 Syjz1 In 
—| \ 8 14 x$jO5 23 21 1605 o9j2T I3Þ5 5321 21 
r= ama * 34/21 2806 2c|21 26/06 07]21 23ÞP6 5c 21 3I 
» - 4 Z2j2T 38107 18|121 35107 04121 33ÞP7 47[21 40 
"91 08 29/21 47 o8 15121 45j08 0121 42/98 45/21 4 
(201 £2 27121 56109 13/21 54j0S 5o[21 51109 421/21 $ 
ris — 10 24/22 04/10 10/22 0209 56|22 00110 40 22 07 
- Ix 21]22 12{1x 07/22 x09 53]22 o8|it 37/22 x 
I D I2 191/22 20112 Of|22 18/12 Fij22 16112 34/22 > 
HH 13 16j22 27|13 02/22 26112 48 22 24/13 32/22 29 | 
3 14 13/22 34113 5F9[22 33113 4 ns nai. 3 
6 5 22 31 I4 29122 6 
4 08122 47|[15 5422 46/15 40122 44116 24/22 49 
= Sl is 22 F3116 5122 52/16 37122 50[17 21|22 54 
20} B |K.Cha-les 24418 O2[22 58,17 48]: 4 
(now Rer.jI9 m_ - 18 = "ls — 5 - *N o 
a O 
31 nr.3.5i}t9 g6lz3 o8|19 43123 ofis 29/23 06120 13 2 = 


Fune hath XXX dayes. 


55 | 


=| s . | Firlt Year. | Second Year. | Third Y:ar. | Leap Y 
O k . E160 ap ICar, 
2 Ior Du £677-] 1681/1678. } 1682.1679.| 1683. |1676,] 1680, 
At a Opla [Odec-|© plajOdec.|© play©dec.| pla.[© dec. | 
Ld bat 10. M1D. M.|D. M10. MfO. MD. M4D- M-|D- M. | 
2. |North} 7. |North.| 7.* North, 71+ [North. 
11E 20 54123 11/20 4023 1o|20 26[23 09/21 10/23 12 
21 | ; 21 5iſz3 I5/2r 37Þ:3 14]zr 24/23 x 3/22 07123 16 
z[G|;ighr ich [22 49ſ23 18/22 35/23 17/22 2123 16/23 9423 19 
2 66123 _46]23 23/23 32]23 20/23 18]23 20/24 03123 22 
5 > 24 43123 23124 29|23 23|24 15|23 22/24 5933 24 
6 » 25 40 23 26 F 26123 25 25 12 23 2 25 56 23 26 
1 Jt 26. 37123 2726 23]2z3 27/26 10ſaz 27/25 53123 28 
8E 27 34 23 29]27 21123 28\27 07123 2627 FOj23 29 
9|t 28 32123 29/28 18123 29128 0gſ2z3 29125 47523 39 
10|G a, 45/29 29/23 _ 5/23 30/29 oiſzz 30/29 45523 30 
1zA Sol in Cancer 5, 26 23 3C[3., I2ſ23- 30/29 58 23 30 >e 42123 3O© 
12/B 2T 23143 30jor Og]2 3 30 = 56[23 zo[21 39 23 29 
12jC 22 20123 29102 ©6[22 20/01 2 20/92 36123 28 
[53 3 agf** 23505 9} 
24D 03 18|23 28/03 04/23 28[02 5oſ23 28/93 33]23 27 
'15JE 24 15123 26/04 01123 26/03 4/23 27/94 391-3 25 
16/F| o5_12]33 24/24 58/23 25/04 44123 25/25 27123 23 
[x p]G|Srighreſt in OG O9 23 22 OF 55 23 22 55 41/23 23/96 25 22 21 
18 A he Harp. 27 O6[23 Igf06 52 23 19/96 28]2; 2207 22/23 x8 
[Ig B 08 03123 16/07 49/23 16/07 36|23 17/98 1923 15 
;2C C O09 OO 23 I2 o8 47123 x 3/93 33 23 14,09 16/23 Il 
21D Sunr.3.50/99 58123 08/09 44 23 og[99 Joſz3 10/'® I3j}23 OZ 
22|F to g5ſ23 03/10 41/23 og/to- 27/23 06/11 10/23 02 
23] t [x 52/22 58|1x 38|23 coſt 24/23 01/12 08/22 57 
24\G | Job: Bap. 12 49122 5312 35/22 54/2 21122 56/3 05122 52 
25|A 13 46]22 48|13 32/22 49 13 19/22 5/14 02/22 46 
26|B jI4 43122 41/14 3C[22 43/14 16|22 4414 $9122 40 
27]C Is 41j22 35|15 2722 37/15 1712 38/15 $6122 33 
28 D = 38 22 2+|16 24122 ZO I6 1TOIR22 32 16 q3[22 26 
29] E |Peter Ap. 17 35122 21/17 21122 23/17 C7 22 25/17 Fl 24 19 
z© 4 18 z9Þaa "_ 18[22 x5|1$ _ 17118 48/22 21 


56 Fuly hath XXXI1 days. 
= £| Firſt Year, | Second Ye i 
EY | . ar.{ Third Year. Lea Ya , 
Lbs 1677, 681, 1678, 1682.) 1679, 168; 1696 mo 
SE geſt" ) pla. j©dec-\© pla. |© dee. © pla. Fla.|© dec © pl ple | Ddec* 
Na pidnight- 1D. M\D. M|D. MD. M|D. M.|D. MF. M [D. M. 
bd 5, North. =. |North, "S. |North. North.} &. INoxth, 
1 G Sunr.3.57119 29122 2, 15/22 06 hy 02/22 OL 9 45 _ 
0 20 26|21 56|20 1321 5819 5922 oofzo 42]:1 54 
> 21 24j\21 47j21 10j2T 49|20 F6{[21 $2j21 
Brigl | Woh. 
tae 22 i 38[22 0721 49/21 53/21 4322 3721 A 
avles 23 18/21 29|23 04/21 31122. 5oſ21 23 34/21 26 
>) | Sa 24 15|21 19]24 02/21 21|23 48|21 % 4 21 16 
G 25 13]21 Og|24 Fog[21 L124 45|21 14|2g 2t|21 06 
hn 26 10/20 "58/25 56/21 01/25 42/21 03126 26120 FF 
o' A 27 07120 47126 53120 5olzs 5 galap 23, 
53120 50j26 39|20 52137 2320 
> 28 oo 36127 51120 39{27 37120 4128 2cſ20 = 
—_ 29 ©2120 24128 48120 27128 34j20 30Oſ29 17:0 21 
12D | 29 59120 12129 45/20 __— 31120 1814, 1520 og 
«1 in Leo.|q, 56j20 oc, 42/20 03 29 20 oc|ox 12119 56 
if On F4j19 47/01 40/19 59,OL 26]19 $3102 Ogflg 44 
__ 02 Filly 34102 37119 37,02 23|I9 413 O7|ty 31 
-: - O03 48|119 21103 34[19 2403 2119 274 04[19 17 
3 C [Swans Tail 04 46119 074 32]19 11104 18|19 14 05 oulrg 03 
ay | 43/18 53105 29118 5705 x5]19 ocfÞs go[rs 4g 
| 9 us Ay [06 40|18 39,96 27118 43106 13 18 46/06 56118 325 
20]E 07: 38118 2407 24/18 2807 ro[18 32107 54/18 20 
"__ ho 5: 35 * 10,08 20/18 3/08 o8[18 17|o8 51118 06 
_ o9 33]17 55,09 I9]17 5809 ofj18 0209 48/17 5o 
23 : 10 3017 39,20 16/17 43]10 02517 47/10 46117 3F5 
| Sa IT Ix 28 I7 23;1T 14/17 27,11 CO[17 It 4317 19 
25|C|fames Ap. I2 25 25/17 07/12 I117 T1/it 57117 15/12 4rlt7 02 
57117 15|12 41117 © 
— I3 2416 FI I3 09 = rele 55116 Fo[rg 78 16 | 
- - [T4 20j16 34 I4 0616 38 13 $2j16 42114 36/16 30 
ws ff 'I5 18116 18 15 r5 0g16 22/14 Fo 16 2615 34/116 13 
= -” "5 00,16 o1116 os, Is 48|16 og 16 31115 56 
894 : 35 4316 59|"5 47/26 45]15 52117 29/15 33] 
E 18 x1i75 26 17 57|i5 30,17 43/15 34118 26115 21 


—_ —_— 


th Ali FS 3. —_ 


Auguft hath XXXI day 


57 


S, 
| S'S | Firſt Year. | Second Year | Third Year. | Leap Year. 
5 | 3. Remarkable [26 77. i681,| 1678, ELD 168; [1676, 1680 
» & ſou- — — — —— C— 
A bing of tars/© pla. |Odec.,© pla.|© dec*! © pla|© dec © pla- Dacc. 
$f pe Manigit. D. MJD. MD. M|D. MD. M.|D. MD. M|O. M 
p # i A. |North.] £. North, NA. |[North. rh North. 
x C 19 of|ty o8|18 54/r5 12118 go[r5 r6|i9 24{15 03 
2 D Pegaſus |20 06114 49/19 52/14 g4\ig 38[14 5820 22114 44 
3 E [/fouth. - |2x 04/14 31/20 Foſi4 36/20 36/14 4oſ2t 19114 26 
4 F|Sunr.4:45 [22 01114 12/21 47/14 17/21 33/14 22/22 17114 07 
5G 22 59/13 54/22 45/13 58/22 31/14 03/23 15]r3 48 
6 A 23 57113 35]23 43]*3 39133 29/13 44[24 23]t3 29 | 
7B 24 F5[13 15/24 41113 20124 27/13 25|}25 Icjr3 10 
$C 25 52/12 56/25 38|13 0125 24/13 o5fz6 o8[r2 F1 
oD 26 Foll2 36j26 36/12 41/26 22/12 46/27 06|r2 31 
wE 27 4812 16|27 34|12 21]27 20|12 26]28 04|12 11 
i1t 28 46{j1x 56]28 32j12 01128 18|12 o6|29 02[11 Fi 
12 G 29 ix 36[29 3oj11 41129 16/1x 46jz30 OC|iL 30 
13 Alslin Yirg. 2. 42/11 16, 28|11 21]. 14/11 261. 58/12 10 
[ x4\Bi\Sunx, 5.2.01 4010 55jor 26|rx oojOr 12/11 ogfor g6jto 4g 
'x5/C 'oz2 38|x0 34/02 24/10 39/02 1o[10 44102 54jio 28 
x6 D 03 3610 1303 22|10 18Þ3 o8j10 23123 - 10 07 
'1z1E ©O4 34109 52104 2c[29 57,94 ©6110 02Þ4 clog 46 
8] og 32P9 3115 r8Þ9 36Þ5 04109 14Þ5 48/09 25 
19/6 o6 ZO 9 O9 O06 16109 15106 O2 O09 20126 45|o9 93 
20A 107 2808 48/07 1408 53j07 oojo8 58/07 44/08 42 
211B [Fomahant, '08 2.78 26108 12J08 31,07 58108 37]08 42/08 20 
221C 'o9 258 040g 11108 9908 57108 15109 4107 58 
24D [x0 23j07 42110 0907 4769 5597 5319 39/97 36 
| 24|E|Barthol Ap't 1 217 20frt 077 25,10 53107 311it 37/07 14 
25 F rtinPeea-112 19106 58|12 05/07 03)11 5107 ogf12 35/06 52 
261G| ana begin. \33 18706 35ft3 04996 41/12 50106 46/13 3406 29 
271A] of his Zeg, 14 1606 13114 02506 18/13 48106 24/14 32,06 07 
| 2 B [Pog-days [x5 IFjoF Folig oofof 56j14 46 06 01 iy 30,95 44 
{ 29] nr.5.3216 13Þ5 28|15 goo 33155 45505 39116 29105 22 
zolD 17 IF O5j16 57Þs5 ws 43195 16117 27/04 59 
[32 E 18 10064 42/17 5614 48|17 42/04 53118 26/04 36 


I - 


+ * 


_—— 
m— " 


ny eptember harh XXX days, 


58 _ 
Z Firſt Year. ,Second Year,j Third Year. j Leap Year, 
S | Remarkable'xz5 77, 1681.|1678, 1682.|1679, 168311676, 1680, 
5 days & ſou > d laj® dec.|© pla. [© dec.|© pla«|I dec 
= & thing of ſtr © Pl2s | @ ec|© pla|2 |= Pas [& Gcc. 1 Pla [2 dec. 
212 a midoight1 Ml. McD. MJO- M\D- MID. MD. MD: Me. 
a1” | —— — — 

TTY 2:05 ny. North. WH North. ny, North. mw, North. 
il Sunr-5.37]19 08-4 19118 544 25113 4004 zoſty 2414 13 
21(3 Loan-burm 66]29 07/03, 56119 F314 02119 39,04 07120 23153 Fo 
3] A 9.CromAlied}2T 0923 33120 51P3 39/29 37103 4425 22103 27 
4B 1658422 04þo3 xcſ21 5<Þ3 15/21 3603 2122 203 03 

"'' C: 23 032 4;:|22 4sj2 52/22 34192 58/23 192 40 
61D, 24 o1J»2 23|23 47jÞ2 29/23 33192 35 24 172 17 
-|E' 25 0(]2 oc|24 462 06/24 32j2 i125 16 54 
8g F/ 25 5sjo1 37]25 45|©x 42/25 301 4826 15Þr 30 

<|G =_ 5d[o1 13126 43jo1 19126 29j0I 25.27 I4/01 OZ 

xo|A Androme- [27 57Þo gojz7 42Þ0 56127 28|or 0128 130 43 
13]BÞ © —_ $ 55Þbo 26]28 qgiÞo 32/28 27jo0 35.29 I1[0O 20 
12]C furs Wing, [29 $4Þ0 03/29 40Þ0 09/29 26p0 14's 10/Sor.31 
131D gol in Libra» F 3]S0#4-21| 39Som- if» 25 Son.Og OL O9JIO 27 
14|E Sunr. 6.2.Jox 52Þoo 44101 380 3811 24j0 3302 08100 51 
I5 | 2 53jot o8|o2 371 0212 230 5603 o7jor 14 
16]G| 13 For 31 03 36Px 25193 2201 2004 OcpY 38 
wa ry 4 49jor 55104 3501 49104 21fÞr 43\05 ofo2 on 
181B. o5 4802 18|o5 34j2 12|5 20Þ2 07/06 042 25 
19 C| 06 472 42106 33j02 36106 1gÞaA 3907 04102 48 
20|D| 07 47193 o5|97 32ÞP2 59197 18Þ2 54.08 03oz rn: 
211k o2 28 23/08 173 17/09 0203 35 
21] F,/Matth.Ey,|*©8 46103 2808 3103 23/0 
22 F Pole Star, O9 4503 g2jo9 31103 46109 163 40/10 O13 58 
23 G| 10 44j04 15]10 30/4 09/10. 1614 O4'Ix oojog 21 
241A, iT 44j04 3811 29104 33/11 1514 27/12 0oþog 45 
25/8 Sunr. 6.2412 43]o5 02|12 29/04 56/12 1414 5o[r2 golog o8 
STC ronment I3 42/05 25113 28/05 I9|I13 14/05 14113 Fgjog 31 
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A Tableof the Variation of the Suns Declination, to 
every 15 degrees of Longitude from the Meridian 
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Explanation of the Kalendar- 


N every Page there iseleven Columns , the firſt ſhews the Day of 
|| the Month 3 the ſecond the Days of the Week, expreſſed by the 
Letters A, B, C, &c. the third, the Southing of ſeveral Stars at 
Midnight, at which time the faid Stars are to be obſerved, thereby to 
find the Latitude; in the ſame Column is given the time of Sun-Ri- 
ſing ( and by ſubtraQting the time of Rifing from 12 hours, the time 
of Setting ) to about every Quarter of an hours difference : The eight 
following Columns ſhew the Suns Place and Declination for the Firſt, 
Second, Third and Leap- Years, according to their reſpeive Titles. 


For the more ready knowing of Leap-Year, the following Table is 
rmſerted, where it is found by inſpeRtion, as alſo the Firſt, Second, or 
Third Years after Leap-Year. 


The Table. 
Firſt Second Third Leap= 
> Year. Year. Year. Year. 
1673 1674 1675 1676 


I6S1 1682 1683 1684 
1685 1686 1687 1688 4 


1689 1690 i691 } 1692 

| 1693 1694 1695 1696 
1697 1698 | 1699 x4 1700 | 

170I I 702 1703 1704. 


| 
| 1677 1678 1679 1680 
þ 
b 


The Uſe of the Kalendar. 
To find the Day of the Week or Month £ ti b 
by the Kalendar y or any time paſt, or to come, 
< Firſt, Find the Dominical Letter for the Year, then proceed as fol- 
Wh, | 


Example 


$4 Explanationof the Kalendar, 


Example 1. 


Suppoſe it were required to find what day of the month was the 
ſecond Wedneſday in March 1647. | 

Having found the Dominical Letter, which is C, turn to the month 
of March, and account C for Sunday, three days downward from 
which is F for Wedneſday, and the 24 Wedneſday is the 17th day of 
March,as was required. 


Examle 2. 


What day of the Week will the ſecond of September be in the 
Year 1676? 

This Year being Leap-Year, hath two Dominical Letters, B and A3 
the firſt ſerving from the firſt of Faxwary to the 25thof February z the 
latter from thence to the Years end. 

Wherefore looking againſt the ſecond of September, there ſtands G, 
which (accounting A for Sunday) repreſents Saturday, which is the 
day of the Week required, 


Note, that the Gregorian or Forreign Arcount begins ten days before 
ours, ſo that our firſt of Fanwary is Felix IT, Our 11 their 21, our 21 
their 3x, our 24 of February their 6 of March; but in Leap-Year, 
= 24 of February is their 5 of March, becauſe then February hath 
29 days. 


To find the Suns Place- and Declination by the Kalendar- 
Example 1. 


Suppoſe the Suns Place and Declination to be required on the 10th of 
Fanuory 1679, being the third after Leap-Year. 

In the month of Faxxary, in the firſt Column, look the Day of the 
month, over againſt which; under the third year, ſtands => 423 that 
is, the Suns place is in 42 min. of Aquariws. In the next Column under 
the laid year, liands 20 v3; under the Title Soxth , which ſhews the 
Declination to be 20 deg. 03 min. ſoutherly 3 and this ſerves either 
for the Year 1679 or 1683 on the ſaid 10th of Fannary, being the 
third after Leap- Year. Y 

Exampk 


Erplanation of the Kalendar- 


Example 2. 
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Suppoſe the Suns Place or Declination to be required on the 10th of 
March 1676. being Leap Year. | 
In the Month March in the firſt Column, tind the Day of the Month 
over againlt which, under Leap Year, ſtands Y 47, which ſhews the 
- Gans place to ben 47. min. of Aries andin the next Column, under 
Leap Year, [tands Nor.18, which ſhews the D:clination to be 18 min. 
* Northerly, which was required, 

Althoughit is commmon to take the Declination as it is in the Kalen- 
dar, yct it the Difference of Longitude be contiderable from Loxdon, 
it is requiſite the Dec!ination ſhould be corrected, becauſe in the Ka- 
lendar it is calculated to the Meridian of London, tor which «nd the 
Table of Variation of the Suns Declination to every 15 Degrees of Lowe 
gitude from- the Meridian of London, immediately following the Ka- 
lendar is added 3 the Uſe and Explanation whereot follows. 


The Explanation of the Table of Variation of the Suns De. 
clination to every 15 degrees of Longitude, &c. | 


In the firſt Column is the Diurnal Variation, which is found by 
ſubtracting the Declination for the given day of the Month from the 
Declination for the day following 3 or contrarily this from that, that 
is, the 1-ſler from the greater, and the Difference is the Diurnal Varia- 
tion. In the head of the other Columns, are the Degrees of Longi- 
tude from London, cicher Ealterly or Weſterly 3 and in thoſe Columns, 
under the reſpe&ive Degrees of Longitnde, are the minutes of Decli- 
nation anſwerable to the Diurnal Variation. As ſapp6ſe the Diurnal 
Variation were 10 minutes, and the Difference of Longitnde 90 de- 

recs; againſt 10 in the firlt Column, and under go degrees at the head 
of the Table, ftands 2 minutes, which anſwers thereto, and js to be 


uſcd as tollows. 
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The Uſe of the Table of Variation of the Suns Declination, &c. 
The Rule, 


Firſt, If the Difference of Longitude be Weſterly, and the Declina- 
tion increaſing, the Variation found in this Table, muſt be added to 
the Declination found in the Kalendar ; but if the Declination be de- 
creaſing, it muſt be ſubtracted theretrom. 

Secondly, If the Difference of Longitude be Eaſterly, and the De- 
clination increaſing, the Variation aforeſaid muſt be ſubtracted 3 but the 


Declination decrealing, it muſt be added. 
Example 2. 


April the 10th 1678, being at Sea, the Difference of Longitude 
from the Meridian of London being go degrees Welterly, I find the 
Declination in the Kalendar to be 11 deg. 44 min. North, and the 11th 
day, the Declination is 12 deg. oF min. therefore ſubtrating the 
leſſer Declination from the greater, the Remainder is 21 min. which 
is the daily increaſe ; then in this Table under 90 deg. and over againſt 
21 ſtands 5 min. which (becauſe the Difference of Longitude is Welt- 
erly, and the Declination increaſtiag) mult be added to 41 deg, 44 
min. before found, which makes the true Declioation 11 deg, 49 min. 
North. 

If the Difference of Longitude in this caſe had been Eaſterly, the 5 
min. found in the Table muſt have been ſubtracted. 

It is ealily diſcerned whether the Declination increaſe or decreaſe, 
by obſerving whether the Declination for the day following be greater 
orleſſer for if it be greater, then it increaſes 3 but ifleſs, then it de- 


crealcs. 


Example 2. 


Fannary the 10th 1678, being at Sea, the Difference of Longitude 
from Loxdon, being 120 deg. Welterly, 1 find the Declination 1n the 
Kalendar to be 20 deg. 00 min. South, and the- 11th day it is 19 deg. 
46 min. therefore ſubtracting the leſſer from the greater, - the Diffc= 
rence is 14 min, which is the daily decreaſe; then in this Table under 


r20 deg. an1 againſt 14 ſtands 5 min, which ( becauſe the Diffe. 
rence 
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rence of Longitude is weſterly, and the Declination decreaſing) muſt 
be ſubtracted, which ma kes the true Declination Ip.degs 55 min, South. 
If the Difference of Longitude had been Eaſfterly, the 5 minutes muſt 


have been added. 
The Uſe of the Suns Declination to find the Latitude. 


The Declination of the Sun is moſily uſed at Sea, with the Com- 
plement of the Suns Meridian Altitude, taken by the Quadrant or 
Foreſtaff, to tind the Latitude of the Place, for which take the follow- 
ing DireQions. 

i. If the Sun comes to the Meridian in the South, and the Decli- 
nation be North, then the Declination- added -to the Complement of 
the Altitude, is the Latitude Northerly. 


Example. 


Suppoſe being at Sea the 10zh of April, 1674. the Declination is 
found by the Table to be 11 deg. 44 min. North, the Sun comesto the 
Meridian in the South, the Complement of the Altitude got by Obſer- 
vation, is 23 deg-10 min. What is the Latitnde ? 


o , 
Complement of the Altitude is— 23 10 
Declination North added IT 44 
The Latitude North — 


34 54 


—— 


2, If the Sun comes to the Meridian in the North, and hath North 
Declination, then ſubtra&t the Complement of the Altitude from the 
Declination, the Remainder is the Latitude North. But if the Com- 
plement of the Altitude exceed the Declination, ſubtra& the Declina- 
tion therefrom, and the Remainder is the Latitude Southerly. 


Example 1, 


Suppoſe being at Sea, May 10th 1674+ the Declination being 
20 deg. $ min, North, the Sun comes to the Meridian in the North, 
the Complement of the Altitude by Obſervation is 17 deg. 23 min. 


What is the Latitude ? 
I 2 Decli- 


6% Uſeof the Tavle of Dectination. 


We TS 
D-clination North is -—-+—- 22 08 
Compl. Alt. ſubtracted —-- —- 17 23 
The Latitude is —=—-— -- 22 45 North, 


Example 2. 


Suppoſe being at Sea Fwne the 10th 1675. the Declination by the 
Table is 23 deg. 30 min. North, the Complement of the Altitude by 
Obſervation is 33 deg. 10 min. the Sun comes to the Meridian in the 
North : What is the Latitude ? 


Y f. 
Compl. Alt. is —— 33 10 
Declinat. North ſubtracted 23 30 


Latitude is 


— ——— 09 40 South. 


3. If the Suncomes to the Meridian in the North, and have South 
Declination, the Declination added to the Complement of the Alti- 
tude is the Latitude South, 


Example. 
Suppuſe being at Sea Janwary 10th 1674. the Sun comes to the 


Meridian in the North, the Complement of the Altitude is 22 deg. 
IO min. the Declination 20 deg. South, What is the Latitude ? 


o Pl 
Complement of the Altitude is — 22 10 
Declination South added 20 Oo 


—— 


The Latitude South ————— 42 10 


4+ If the Sun comes to the Meridian in” the' South, and have South 
Declination, ſubtract the Complement of the Altitude from the De. 
clination, the Remainder is the Latitude South, But if the Comple- 


mene 
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ment of the Altitude exceed the Declination, ſubtra the Dcciination 
therefrom, the Remainder is the Latitude Nurth. 


Example 1, 


Suppoſe being at Sea 'Janwary the firſt 1674+ the Sun coming to 
the Mcridian in the South, - the Complement of the Altitude is 10 deg. 
36 min. the Declinaticn 21 deg. 44 min. South : What is the Lati- 


tude ? 


6 Þ 
Declination South 2T 44 
Compl, Alt, ſubtracted 10 36 
Latitude South 22-066 


Example 2. 


Suppoſe being at Sea February the 10th 1674. the Sun coming to: 
the Mcridian in the South, the Complement of the Altitude is 25 deg, 
20 min. the Dcclination xo deg. 41 min. South: What is the Lati- 


tude? - 
(4) Fl 


Comp], Alt. is 25 20 
Declination South ſubtracted 10 41 


—  _- 


Latitude North 14 39 


5. If the Sun be in the Zenith, (that is right over head) if it have 
either North or South Declination, the Declination is the Latitude 


Northerly or Southerly, 


6, If the Sun have no D:clination, the Complement of the Alti- 
tude is the Latitude, which is Northerly or Southerly, according as 
the Sun is to the North or South. 
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Fanuary| Febr. | March. | April. | May. | June. 
= © Righr | © Right, © Right] © Right O Right © Righr 
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2|19 39|2r 46|23 32Jor 25|03 18]o5 23 
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4119 47|21 54/23 39101x 33103 2605 31 
F|i9 Fil2z F8|[23 43]ox 36Jo3 3oſo5 36 
6|[19 F56|22 02|[/23 46]0x q4oloz3 3405 40 
z|20 ooſ22 o6|23 Foſos 44103 38]95 44 
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72 
A Tableoft Right Aſcenſion and Declinarion of ſome 
of the molt notable Fixed Stars. 
< Right | Decli- | Z, 
Stars Names. - Aicenl jnativg. | 5 
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" ATableof Right Aſcenſion and Declination of ſome of 
the moſt notable Fixed Stars, 
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The Explanation and Uſe of the Table of the Suns Right Jſ- 
cenſon ; and of the Table of the Stars Right Aſcenſion and 


Declination. | 


N the Table of the Suns Right Aſcenſion, the firſt Page contains 

the firſt fix Months of the Year, the next Page the other fix months. 

At the head of the Table arc the months 3 in the firft Column towards 

the left hand are the days of the month, and in the oppolite Columns 
is the Right Aſcenſion in Hours and Minutes, 

In the Table of the Stars Right Aſcenſion and Declination, there 
are five Columns 3 In the firſt, towards the Lett-hand, are the names 
of the Stars, in the ſecond, the Stars Magnitude in the third, their 
Right Aſcenſion in Hours and Minutes 3 in the fourth, their Decli- 
nation in Degrees and Minutes 3 the laſt ſh2ws whether the Declinati- 
on be North or South. | 

The Uſe of the Tables. 
Firſt, To find the time of the Stars coming upon the Meridian, 
The Rule, 

Look the Right Aſcenſion of the Sun and Starz ſubtract the Right 
Aſcenſion of the Sun from the Right Aſcenſion of the Star 3 but if the 
Scars Right Aſcenſion be leſs than the Suns, add thereto 24 hours, and 
then ſubtract; the Remainder after Subtraction, is the- time of the 
Stars coming, upon the Meridian from Noon 3 but if the Remainder 
exceed 12 hours, ſubtra& 12 hours therefrom, and then the Remainder 
is the time from Midnight. 

Example 1, 

Suppoſe the time that Fomabant comes upon the Meridian on the 
Toth of Offober 1675, were required. 

I find in the Table the Stars Right Aſcenſion to be 22 hours 39 min, 
and the Suns to be 13 hours 41 min. which ſubtracted from the 
Stars Right Aſcenſion, leaves 8 hours 58 min. the time of the Stars 
coming upon the Meridian Afternoon. 

Example 2. 

Suppoſe the time that the Ybales Faw comes upon the Meridian on 
the 15th of Oflober 1675 was required. 

I find the Stars Right Aſcenſion to be 2 hours 45 min. the Suns 14 
hours : Now becauſe the Suns Right Aſcenſion is more than the Stars, 


add 


Obſervation of the Stars. 575. 


add to the Stars Right Aſcenſion 24 hours, which makes 26 hours 
45 min, from which ſubtraQting the Suns Right Aſcenſion, there re- 
mains 12 hours 45 min, from which ſubtraQing 12 hours, there re | 
mains 45 min. which is the time of the Stars Southing after Midnight, 
which was required. 

Secondly, Thetime being given, to find what Star will come to the 
Miridian about the (aid time, | 


The Rule. | 
To the Suns Right Aſcenſion, add the time from Noon, at which ' 

the Stars coming to the Meridian is detired, the ſum is the Right Aſ- | 

cenſion of the Star that will come to the Meridian at that time ; with 

which enter the Table of the Stars Right Aſcenſion and Declination, 1 

where look what Stars Right Aſcenſion agrees with the Right Aſcen» | 

ſion before found, or neareſt thereto, and that is the Star ſought for. | 


Example, 4 
Suppoſe March the 27th, I defire to know what Star will come upon | 
the Meridian at 4 hours after Midnight. | 
The Suns Right Aſcenſion is x hour 3 min. the time from Noon 1 
is 15 hours, which added to the Suns Right Aſcention, makes 17 i| 
hours 3 min. The neereſt in the Table, are the Scorpions Heart, | 
whoſe Right Aſcenſion is 16 hours 10 min- and comes to the Meridian | | 
53 min. before 4. And the Brighteſt in the Harp, whoſe Right AC 
cenſion is 18 hours 26 min, and therefore comes to the Meridian x hour 
23 min. after 4, or at 5 hours 23 min. 


Direitions for Obſervation of the Stars, to find the 
Latitude of the Place, 


Having before ſhewn how to find the time of a Stars coming to the 
Meridian, I ſhall now ſhew how thoſe Stars are to be obſerved. 

Note, Firſt in North Latitude, thoſe Stars whoſe North Declination 
exceeds the Complement of the Latitude, may be obſerved under the 
Pole. | 

Secondly Note, In South Latitude, thoſe Stars whoſe Declination - 
South is more than the Complement of the Latitude, may be obſerved 
under the Pole. 
Tomakethis plain, I ſhall give _ Examples. 
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76 Obſervation of the Stars. 
” Rule 1. 

If the Star comes to the Meridian in the South, and have North De. 
clination, the Complement of the Altitude (got by Obſervation) ad. 
ded to the Declination of the Star ( found in the Table of the Stars 
Right Aſcenſion and Declination ) gives the Latitude North, 

Example. 

On the 101th of Tune 1675, being, at Sea, I find by the foregoing 
« Direions, that the bright Star between the Eagles ſhoulders, comes to 
the Meridian in the South at 1 hour 39 min. atter Midnight, the Me- 
ridional Altitude whereof by Obſervation is 63 deg. which ſubtracted 
from 90 deg. there remains 27 deg. the Complement of the Altitude 
to which adding $ deg-.3 min. the Declination of the Star North 
gives 35 deg. 3 min. the Latitude of the place North, which was re. 
quired, 

Rule 2. 

If a Star come to the Meridian in. the South, and have South De- 
clination, ſubtra&t the Declination from the Complement of the Al- 
titude, and the Remainder is the Latitude North; But if the Declina- 
tion exceed the Comrlement of the Altitude, ſubtra& the Comple- 
ment of the Altitude \therefrom, and the Remainder is the Latitude 
South. 

Example 1. 
'* Suppoſe on the 10th of July 1675, being at Sea, the Star Fomahant 
coming to the Meridian in the South, at 2 hours 40 min, afcer Mid- 
night, the Meridional Altitude is 35 deg- 50 min, the Complement 
whereof is 54 deg- 45 min» the Stars Declination is 31 deg. 17 min, 
Fouth 3 which ſubtracted from the Complement of the Altitude, leaves 
23 deg» 28 min- the Latitude North. 

Example 2, 

Suppoſe on the 20th of Fane 1675, being at Sea, the Scorpions Heart 
comes to the Meridian in the South at 9 hours 32 min. at Night, the 
Complement of the Altitude is 5 deg- 27 min, the Declination 25 deg, 
37 min. South 3 from which ſubtracting the Complement of the Alti-- 
tude, there remains 2o deg. 10 min. which is the Latitude South, 

Rule 3. 

If a Star come to the Meridian in f North, and have North Decli- 
nation, ſubtra&t the Declination from the Complement of the Alti- 
tude, the Remainder is the Latitude South. But if the Declination 
exceed the Complement of the Altitude, ſubtrat the Complement of 
the Altitude therefrom, the Remainder is the Latitude North. 

Example 


Obſervation of the Stars. - 7 


: . - Example 1. 

'On the 11th of Fane 1675, the Brighteſt in the Harp comes to the 
Meridian in the North at 26 min, after Midnight, the Complement of 
the Altitude is 79 deg. from which ſubtrating the Declination, which 
is 38 deg. 39 min. North, there remains 40 deg. 30 min. which is the 
Latitude South. 
Example 2, 

On the $th of September 1675, Andromeda's Head comes to the 
Meridian in the North at 8 min. after Midnight ; the Complement of 
the Altitude is 7 deg» 10 min. which ſubtracted from the Declination 
27 deg. 18 min. gives 20 deg, 8 min. which is the Latitude North, 


Rule 4. 

If a Star come to the Meridian in the North, and have South Decli. 
nation, the Complement of the Altitude. added to the Declination 
gives the Latitude South, 
Example, 

On the 12th of December, Syrizs. (or the Great Dogs Mouth) comes 
to the Meridian in the North at 1x hours 26 min, at Night, the Com- 
plement of the Altitude is 30 deg. to which adding 16 deg. 14min. the 
Declination South gives 46 deg. 14 min. the Laticude South, 

| Rule 5. 

If a Star come to the Meridian under the Pole, then add the Comple- 
ment of the Declination to the Meridian Altitude, and the Sum is the 
Latitude either North or South, according to the Stars Declination. 

Example. 

On the roth of March 1675, the Pole Star comes to the Meridian 
under the Pole at 31 min. after Midnight, the Meridian Altitude 44 
deg. 30 min. the Complement of the Declination 2 deg. 27 min. 
which added together gives 46 deg. 57 min. which is the Latitude 


North. 
Rule 6. 
If the Star be in the Zenith, the Declination is the Latitude either. 
North or South, according to the Declination of the Star. 


Rule 7. 
If the Star have no Declination, the Complement of the Meridian 
Altitude, is the Latitude of the place either North or South, according 
as the Star is to the Northward or Southward. 


The 


78 The Deſcription and Uſe 


Thenextthing, becauſe of its pertinency 
in this place, is the Uſe of the Qa- 
drant,Foreftaff, and Nocturnal. 


The Figure of the Sea-Quadrant. 


04, or 
4 


The Deſcription and Uſe of the Sea- Quadrant. 


+ | "His Inſtrument conſiſts of three Vanes and two Arches; the Hori- 
zon Vane, which in obſerving, reſpe&s the Horizon as at A. The 
Shadow- Vane, fſocalled, becauſe of its giving the ſhadow upon the Hoe 
rizon- Vane, in time of Obſervation, as at B, Laſtly, The Sight-Vane, 
which in time of Obſervation is placed at the Eye, through which the 
Shadow and Horizon are ſeen, as at C. The leſſer of the Arches marked 
with d, e, is called the Sixty Arch, becauſe it contains 60 degrees. In 
time of Obſervation, the Shadow-Vane is placed upon this Arch always 
toaneven degree, it is numbred from the upper end at d, downward 
toe, with 5, 10, 15, 20, &c, * 
The bigger Arch marked with f, g, is called the Thirty Arch, be- 
caule it contains 39 degrees it is divided into degrees aud minutes. 


The 


of the Sea Nuadzant, 79 
The Uſe of the Quadrant. 


The Uſe of this Inſtrument, is to take the Suns Meridian Altitude, 
which is done in the manner following. 

Put the Horizon- Vane upon the end of the Quadrant at A, the Sha- 
dow Vane upon the Sixty ( or leſſer) Arch, to a number of degrees 
leſs than the Complement of the Altitude by 15 or 20 degrees and 
the Sight Vane upon the Thirty Arch, The Vanes being thus fixed 
upon the Quadrant, the back being turned towards the Sun, and the 
Sight- Vane placed to the Eye, look through the ſaid Sight-Vane, and 
cauſe the Shadow of the upper edge of the Shadow Vane, to fall upon 
the upper part of the ſlit in the Horizon-Vane, where uſually ( for 
perſpicuity-ſake ) there is drawn a black Line; and if at the ſame time 
the Horizon appear through the ſaid lit in the Horizon- Vane, that is 
the Suns preſent Altitude 3 but if the Sea appear inftead of the Hori- 
zon, then ſlide the Sight- Vane lower towards G3 but it the Skie ap- 
pear inſtead of the Horizon, then flide the Sight-Vane a little higher, 
until the Horizon appear through the Horizon-Vane. But to obtain 
the Meridian Altitude, ( which is the greateſt Altitude the Sun will 
have that day, and is the thing uſed to find! the Latitude ) continue 
obſerving, and as the Sun riſes, the Sea will appear through the Hori- 
zon- Vane, then muſt the Sight- Vane be removed lower, and thus con- 
tinue obſerving as often as may- be convenient, till the Sun is at the 
higheſt which is the Meridian Alticude, When the Sun begins to fall, 
the Skie will appear inſtead of the Horizon, and then it is time to give 
over obſerving for that day. Having thus done, add the degrees up- 
on the Sixty Arch, to the degrees and minutes upon the Thirty Arch, 
and the Sum is the Complement of the Merilian Altitude; the Uſe of 
which, for finding the Latitude, is ſufficiently ſhown in the preceding 


Rales. 
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80 The Deſcription and Uſe 


The Figure of the Foreſtaff. 


The Deſcription and Uſe of the Foreſtaff. 


His Inſtrument conſiſts of a Staff and four Croſſes ; the firſt and 
ſhorteſt is called the Ten Croſs, and it belongs to that fide of the 
Staff, which is numbred from about 3 degrees, to 10degrees. Some- 
time the Thirty Croſs is ſo made, as that the breadth thereof ſerves 
inſtead of this Ten Croſs, | 
The ſecond Croſsis called the Thirty Croſs, and belongs to that fide 
of the Staff which is numbered from about 10 degrees to 30. 
The third Crols is called the Sixty Crofs, and belongs to that fide 
of the Staff which is numbered from about 20 to 6o degrees. 
\ The fourth and Jaſt Croſs is called the Ninety Croſs, and belongs 
to that ſideof the Staff which is numbered frum about 30 to go de- 
rees- 
, Sometimes this Staff is likewiſe numbered with the Complement to 
90 degrees, (viz) at 10 ſtands 80, at 20 liands 70, at ſands 60, 


and fo of the rett. 


The 


of the Fo:eſtaff, 


The ſe of the Foreſtaff 


The Uſe of this Inftrument, is to take the Meridian Altitude of che 
Sun or Stars, which is done as follows. 

Firſt, Conſider what the Suns greateſt Altitude will be that day, 
and accordingly uſe the Croſs moſt ſuitable, (viz.) If the Meridian 
Altitude be judged to be under 10 degrees, uſe the Ten Croſs; if be- 
tween 10 and 39, the Thirty Croſs; if between 30 and Go, the Sixty 
Croſs; if between 60 and go, the Ninety Croſs. 

Having put on the Crols, place the flat end of the Staff as A, to 
the out-fide of the Eye, aSnear as may be, without hindring the fizht 3 
thus the Face being towards the Sun or Star, hold the Croſs upright 3 
then look at the upper end of the Croſs at C, for the Sun or Star, and 
at the lower end at B for the Horizon 3 and if the Sea appear inſtead of 
the Horizon, remove the Croſs a little further from the Eye 3 but if the 
Skie appear inſtead of the Horizon, remove the Croſs a little nearer 
the Eye, until the Sun or Star appear at the upper «nd, and the Hori- 
zon at the lower end 3 which when they do, the.1 upon the fide of 
the Staff CE to the Croſs uſed in the Obſervation, will be found 
the degrees and minutes of the Altitude of the Sun or Star. But the 
greateſt Alti:ude b:ing that which is required, Obſervation muſt be 
continued as frequently as Judgment ſhall dire&, until the Sun or Star 
be at the higheſt 3 and as the Sun or Star riſes, the Skie will appear in- 
ſtead of the Horizon 3 but when the Sun or Star is paſt the Meridian, 
and begins to fall, the Sea will appear inſtead of the Horizon, and then 
is the Obſervation finiſhed 3 and upon the ſight of the Staff, proper to 
the Croſs uſed, are found the degrees and minutes of the Suns Meris 
dian Altitude 3 which ſubtrated from 90 degrees, gives the Comple- 
ment of the Altitude 3 or it may be taken oft the Staff at once, ( the 
Staff being numbered with the Complement, as is ſhewed before) with 
which to proceed in finding the Latitude of the Place, obſerve the 
Rules and DircQions foregoing. 


3 The Figure of the Nocturnal, 


$ 
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The Deſcription and Uſe of the NoCturnal. 


T conlilts of three parts. The firſt and unmoveable part, on which 
[| is the handle, by which to ,hold it in time of Obſervation 3 upon 
the forefide of which, in the outermoſt Circle, are the days oi the 
Month, and upon the innermolt are ſet off the 24 hours; upon the 
back-lide are the 32 Points of the Compals. 

Thcre are two forts of Nocturnals, the one made for the Great 
Bear, the other for the littl: Bear z Thoſe that are made for the Great 
Bear have February at the top, but thoſe that are made for the Little 
Bear have April. 

The (econd, or middle part, contains two Circles and a ſmall In- 
dex 3 the outermoſt Circle is divided into the ap days and © of the 
Moons Age, the innermoſt into 24 Hours; the Index is to be. ft to 
the Bay of the Month at pleaſure. 

The third, and uppermoſt part,. is a long Index; The edge of 
which ( that reſpects the Center) muſt be turned to the Guards in time 
of Obſervation. 


The Uſe of the NoQturnal. 


To find the hour of the Night, and upon what Point of the Com- 
paſs the. Guards are. | 

To do this; Firſt ſet the Tndex of the middle part of the day of the 
Month 3 then hold the Inſtrument upright, which may be diſcerned 
by the Tip on the top of the No&turnal 3 then look through the Hole 
in the middle of the Nocturnal for the North Star ; which having 
found, turn the edge of the long Index to the Guards, ( for which the 
NoGturnal was made ) cither of the Little or Great Bear, then (hall 
the edge of the Index ( upon the innermoſt Circle of the middle part) 
give the Hour of the Night 3 and at the ſame time on the back-fide 
of the NoQurnal, is the Point of the Compaſs on which the Guards 
are. , 

But if the PraRitioner intend to be more exa@ and certain in the 
time of the Night, let him take the Alcitude of ſome known Star, and 
proceed according to the Directions given in the Texth Aſtronomical 
Problem following. 

L 2 To 


84 The Uſe of the Nocturnal. 


To find the Moons Southing, and time of Fall Sea, 
. by the Nocturnal, 


To do this, It is but looking upon the middle piece of the Noctur. 
nal, and inthe outermoſt Circle tind the Moons Age, and oppoſite to 
it in the innermoſt Circle of the ſame piece ſtands the Southing. 


Example, 


Suppoſe the Moon 25 days old, and the time of her Southing re- 
uired. 
, Look for 25 the Moons Age in the outermoſt Circle, oppoſite to 
which in the innermoſt Circle (tands 8, which is the Moons Southing 
at 25 days old required. 

Note, That always between the Change and Full, the Moon comes 
to South in the evening, but after the Full in the Morning. 

Thus having found the Moons Southing, add thereto the time of 
Flowing upon the Full and Change Days at any place, and that gives 
the time of Full Sea when required. But this hath been ſufficiently 
ſhewed in another place, therefore needs no Example. 


— 


The Uſe of the following Table of the Declination 
of the North Star. 


He Uſe of the Table is this 3 Having taken the Altitude of the 
Pole Star, then obſerve with the NoQturnal, upon what Point 
of the Compaſs the Guards are3 oppoſite to which in this Table 
ſtands the Declination, ( ſo called )z which it the Star be below the 
Pole, is to be added to the Altitudez but if the Star be above the Pole, 
to be ſubtrated therefrom, to find the Latitude of the place. . + 
But the more exat way to find the Latitude, is by thoſe ather di-- 
reQions for the Stars before given, 
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| 4 Table of the Latitude and Longitude of the principal Ports, 
Harbeurs, Headlands and Iſlands in the World : Begin 


ning from the Meridian of Pico Teaeriff, Newly Gor- 


rected acording to beſt Obſervations. 


. Lat. Long. 
Places Names, 
D. M. JD. M 
$= Acluiis Head-land, — —— — | 79 35 N\(32 59 
= I Fair Foreland — | 79. 30 N4392 45 
E 2 ' Point Look-out —— ——177 30 N35 20 
E E- Hope Iſland ——— —-————— | 76 58 N1|4> 45 
* Q< Cherry Iſland — ———————| 75 Ii9 N[45 30 
het S | Ice Point —<—— ——-—————l 77. 10 N1|86 30 
© i= | Cape Naſſaw ——— 76 3» N1]85 ©o 
S Admiralties Iſland ———-=——— | 35 10. N|83 20 
O Uretum Burrough ———;66 30 N|8;3 30 
Y fCape Candenoſe ————— 68 4o N|[|63 O9 
28 | Sargen - ———— — |6x oo N[26 109 
ky > i Archangel mmm — | 65 30 N|& 20 
ws i= NP ardobays ———=———- | 70 5o N[48 10 
þ_ Jon | Kildivis Iſle —-— — 69 50 N|51: oo 
E 5 | North Cape - ———— | -38 Nj42 30 
\Naze of Norway —— — 58 11 N[26 30 
{Gottenburg - mm 58 10 N[31 20 
v |Danzth —— —————— 54, 23 N|4o oo 
= ; Stockholm —— —— 59 20 N]39 og 
S EGotland Ile ————— g N 
= 8 zo 20 oY 
8 2 |Copen-Haven — — — 55 43 N|33 48 
© | Elſenore —— ———————| 5s 40 N|3; 50 
The Scaw ——— —-| 57 37 N|2o 30 
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| he eg Laticude. | Longit. 
F Places Names. 
D. M. D. M. 
_ VX . (Hamburg ———— —--—— |5$3 59 Nj|j29 20 
Q Q | The Texel — 53 ©3 N[2z6 ©o 
DE | Amiterdam -———— —— 32 21 N 25 $0 
= ZE © Roterdam -—— m———— — —|5t 59 N25 40 
SY |The Brill -———————— ——|5: 55 Nj24 57 
GJ * (Calice — -—- —— |5z oo N}:3 of 
LY (Kilda Iſlind ————— 0. Nj}: $50 
= Is Iſlind —— — 
D ws Fair ES] GARDEN ——|61 43 Nl14 +50 
BIS © Shotland - —[60. 22 N}18 30 
YaY | Ifes of Orkney — — —————|58 50' Nj17 20 
i = Buſs Iſland — A , Nj o2 20 
'S y CMerchants Forelaud —————-|63 36 Nl oz IO 
= E<Langeneſy ——-————-|6; 29 Njo6 10 
5 SC Snow Hill ——— ——————|65 40 N]350 oo 
( Londox et 36 Nia ov 
Buchaneſs —————|; og Nj|8 45 
WV Tinmonth —— —[55 12 N|[2o 10 
Ez | Flambrough Head - - ——([54 Io N[21: os 
B | The Sport ————————!; 45 N|[2: 20 
& Wintertonneſs ——-— ———|52 54 N|22 45 
t- | Orfordueſs - ————|52 24 N[22 40 
< North Foreland ——-—--— ——|5: 36 N|22 35 
E | South Foreland —— 5i 13 N[22 30; 
E Dover —— — ——ſ5: 12 N|22 29 
oF Dwngeneſs ———|5: Oo N[22 0o$ 
2 Iiſkeof Wight ———-———jo 37 N[19 30 
A Portland —_—c .. 28 N i$ 25 
GS The Start mon mmm 50 10 N[16 -55 
The Ligard oonooo mc mm gr 5O 10 N IF OO 
Uſtes of Stilly —— ———— go 12 N | 14 10 


| 
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- Latitude. | Longit. 
Places Names, DT DM 
Coaſt of ( Londeys Ile —=———— ———|5s 18 N|1G ig 

» Engand Den Head — —— ————|52 o5 N| 5 35 

| Scotland C Briftol — ——_— —|5: 258 N|18 1s 
| » (Holy Head ——— —————|5; 33 N 16 25 
B |Iſleof Man =——=———-—|54 25 N|[16 40 
| WV, Faire Foreland —_ 55 15 N[14 30 
| S | Blach Roch —————————|52 8 N|14 2x5 
| Y e<Sline Head ———— ——-——-|53 02 N[12 00 
' = | Blaſqnes ——o—er—— ——-|52 03 N{[1z: 25 
'h <_ Cape Clear ——————————| 03 N| iz 00 
| & [Old Hegel ——————————|5: 28 N|1i2 30 
4 © UDnblin —— — ——|53 20 N|14 30 
| [Seyn Head ———— — —-——|4 50 N|2: 20 
| E [Cope Hige———— ——|49 55 N18 35 
| | Garnſey - _ _— 
1 LD” 4 3 4 
| Be COD ooonrommmmm_ mmm 48 35 N[15 oo 
i | Breſt ———— —————45 30 N15 10 
| < 4h — ——— 4; 34 N|16 20 
> 8 Bourdeanx — ——-—-— —|45 39 N!19 30 

4 we | Cape Ortegal —— ——.— 44 04 N{11 40 
x & Cape Finiſterre ————— ———'4;3 06 Ngo 30 
| SZ | Lion ———- — —— |338 40 N|[1o og 
© | Cape Vincent — m— 27 co Nlcg 50 

Straits of Gibralter —— — ——— {35 5o N|1i3 If 

1 S of Cape de Gata ——————— 36 35 N|i9g 40 
= .\Cape Martin - — 23 34 N22 20 
þ & = )Marſilles  — -—— —|43 20 Nj{26 40 
| 8 & YGena —— —— ———|44 27 N[;1. 00 
4 Vo Rome — ome rnnnnn— 41 54 N 34 20 

by Cape Sparteventura — —l2> 34 Nl3z ug 

| HRP Cape| 
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LS Latitude. Longit. 
eS, <—_ 
Placcs Nam bs Me DM 
[Cape Maria — — [39 49 N[|39 30 
S [Naples —— — — [41 of N|3s 12 
S* [Angell — —————|[4 19 N|zz 4 
G [Lego —— — ——— [43 18 N31: 30 
EZ |Venice— —_— — 45 2 N35 1 
'= < Cape Mgpatat ———————|36 90 N|46 40 
L 5 GS REES UHIRIErD 36 56 N49 oo 
s |\CapeRuſato — —— zo 3s N[45 10 
O | Tun m—_—— 35 18 N30 25 
by Cape Tres forces —=—— 35 28 N[1i9 oo 
__ [Tongier e——_ 35 25 N13 20 
(Alboran —- —— —— ——— [37 53 N|[i9 1F 
Formentara = ———— | 45 N|24 40 
Ivica nnrnrn—nmn—mnmenmnen—n—= 39 O6 N23 Oo 
Majorca c—_ —————___ yy N24 
Minorca — —_——_ 
Cape Napoli in Sardinia 39 10 Nj3o 30 
| Cope Corſo in Corfics ———|42 52 N|3z 20 
s | Limpadeſs —_— Nj $0) 
{i —— 35 45 Nj35 40 
& |Cape Poſſero in Sicilia —— — 36 33 N1j36 20 
U >= pa —1[37 20 N35 55 
= Corfu —_— - 38 54 N[42 5o 
= |Cepbalonis ——————— 37 57 N{4z 30 
VP | Zan m——_— — —— — | 42 N|43z 40 
L Cape Spudea in Candi —— 34 5 N|4; o5 
_ | Candia City — m———— | 34 40 N46 50 
Rhodes ———|4 45 N|5o 50 
[eſt end of Cyprus ——————|33 27 N54 10 
[EOGE Ea ——— wo 33 53 N57 3s | 
| Smirna —_—— —— 338 49 N|5o 19 
| Conſtantinople ——4 NN; 0 
Saloichi —— ————|49 39 N45 10; 
Alexandris ———|zo 28 N55 20 
CLepants ——————|37 30 N44 30 


M 
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THI | Latiudc, Loogic, 
mes. 

Places Na I D. M 

Cape Spartel —. ——————|35 .41 N}|912 20 

Cape Cantin, m——— 3 Nj eo 

Cape de Geere, ——————|9 56 N|oc6 38 

EY | Cape de Non, — — ——|28 30 Njoog 49 
w Cape Bojador, —_— yy Nc. 
© [Cope Blanco, —[20 30 N[359 11 
B | Cape Verde, — ————[14 26 N] 359 oo 
=4 | River Gambia, - 13 co N]|coo 41 
5 < Cape Roco, ——ſi 4: N}cco 30 
S | Cape Monte, — —[05 40 N]oog oo 
_ Cape Palagy, ——_—_— 04 07 N|oog 50 
© | Cape Tres Punias, og 15 N Org 25 
S Cape Corſe, —— 4 20 N [o16 30 
S) Cape Formoſa, -———ſo4 20 N 024 25 
' Thomas Iſland, —— —— ——-[oo 10- N|ozg of 

Cape Negro, 16 oo S O29 55 
[5:6 Bona Eſperance, —|34 30 S 037- 15 

LS (Flores, m—_——_ » Re” 
s |£y4 ——__—— 
= | Georges, — prm_———_—_—_ . 0 
= <Tercera, — —[39 56 N|351 10 
<L TT Kaft end of St. Michaels, —-[37 54 N[353 oo 
> $t. Maries, 215: omen ! ! ME N 353 10 
Gratioſa - —— Sr — N 349 35 
©—oo—_— 7__ 

Hg Palma, — ——— ———|28 FO N 357 5s 
S |Comera, ———————j8 8 N 358 25 
= |! Teneriff, ————— —[28 42 N|[ooo oo 
J 5 Madera, —————— 32 25 N|oor 55 
= |Conaria, — ———]8 oo N|coo 55 
vo == n—_—_—_———C_}Y 5 NN 003 41 
Lancerotta, — —— 28 30 N. 004 35 
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Latitude. | Longit. 

Places Names. 
ID. M- D. M. 
I (Maio - — 14 49 N[353 17 
& | Fogo —=—r————|4 28 N35: 41 
px Jago ——— — 14 49 N|352 35 
V } Call note conv 3 RSS 
IT fucbong ———— ———— 0 35 Y[923-50 
Y © | Aſenſion ——————-—— 08 oo S[oog 40 
» | Helleng —————- —— [16 0 Soy 25 
oO Uaellens Nova — —— [16 40 S]o2z of 
[Cape Angilloa —|34 $8 $38 50 
Cape Cor:entes — —|23 36 S|54 30 
Cape Sebaſtian — 2 0 Iu 
Sophalalſles i FR 0 EIS 
| Buillos is o8 55 $S|5r 30 
' Cape Falco — _— o8 30 S[6x 40 
Pemba Iſland — oct cntarc BOY 338 S$[6x 32 
Magadoxa ———— —-— ———|%2 35 N [64 43 
4 Socatora Iſle — —— — ———|'2 36 N{[77 40 
V [Cope Dorfai —erm_—__OcOc NM .2 
= Cape de Gardafſin ———————|2 15 N[74 $5 
I [Cape Aden —— —— —— —|13 14 N|zz ©o 
* | Cape Raſolgate —- ———— —|22 26 N83 Fo 
+= Gulf de Perſia —— 20 58 N96 23 
= | Cape de Faſques —— ————|25 39 N83 - of 
= Cape de Guadel ——- ————— |2+ 55 N|88 og 
s' Dizl D— —_%A 9 ___ 25 
Cape Faquack, ——_ y< 
> RR CCA | 2 N [97 30 
Bombay Iſle ———- nw 19 18 N'97 Oo 
Gog —— m——_——— 15 40 N $2 -- Bn 
Cape Comorin — —— |07 28 Nj100 35 
' River Bengale — 21 45 N|1n1 4; 
Teambes ——— — —— |: 05 Nſ\123 40 
Siam —— —— |14 25 N\123 50 
Fort $t. George —— 13 3% Ni102 30 
( Balaſor i o.. 0. WW ROS 


M 2 


CT ——_— 


9: "Table of Latitude and Longitude, | 
Latitude, | Long 
Places Names. ——_— — 
D. M. D. M 
CO] 
SL Cape Liam NY, —— ——|6 10 N 149 30 
=2 "+ few. ————— 32 09 N; IFO Og 
S I YCaonton in China, ——— ———|23 39 N[134 50 
Gm Corea ————| 5 49 N|146 oo 
St. Maria at the South end of Ma- 
dagaſcar 25 30 $164 30 
St. Maria at the North end of Ma- 
| dagaſcar - 12 34 $169 30 
Diego Roiza ——— 1 10 $1 2 
Mauritius — —— | x $75 30 
| Maſcornnrte— 21 36 $173 40 
| Timor m——  :; $44 o 
The Weſt end of Fava — —— — [06 15 $[123 of 
| The Eaſt end of Fava ——————|27 45 $[132 10 
Y | Bantamin Java — O06 45 S|izg 40 
E Fava —— —— ——— | 1o S$|135 20 
; | Comboys — ————— O08 16 $1136 43 
S Sunda Straits ———— — O06 oo S$[125 23 
| Achem at the North-Welt Point of 
Wy ————— 5 55 N|116 of 
_ The South-Eaſt end of Sumatra -=|05 55 S[1zg on 
= |Ceramand Amboina - 04 10 S$[145 31 
V | Macaſſer on the South end of Ce- 
& lebes —— OF 30 S[139 40 
=" | Manadson the North end | of Ce- 
lebes o2 oo N|143 02 
The South end of nos 35 S$114642 
' | Nuſſaw Ile —- o oo N|118 x5 
| Tidore — 00 36 N{[144 of 
| Saltadores — — 03 39 N|164 40 
Cape Aert on the Eaſt fide of Borneo|o3z oo N|134 31 
[Ours ———— o1 45 N|ni5 02 
Mindano City and Iſle —— |o5 46 Nj144 og 
Batuba 


— 


7 Table of Latitude and Longitude 9} 


| Latitude. | Loongit, 
Places Names. — 
D. M, D, M. 
(Batuba — —=————06 45 N;j142 00 
Matan ———— —— |08 40 N{[163 20 
. | Cherega— —_ O09 35 N'(16z 55 
.Y | Faffanapatan Cape of Cylon 10 10 N|104 45 
Y Tandaia —_ 
= MinJorg ——— —— 13 24 N{;140 ©0 
(21 Malabrigo TO 18 30 N | 163 15 
2 Q4ynom ———-————|i9 I5 N19 40 
= | Formeſs ———= ———[23 34 N|139 35 
> | Meacoin Fapan — ——————|36 00 N55 10 
SE | Fado in fapan ———— —|35 49 N'159 50 
S Tandoxima by Fapan ————|31 19 N|[148 53} 
Goto —————— |: 4 N47 08 
Firando m—_ 33 Is Nj|150 oo 
Straits of Zungaar ——— ———|4,0 39 N|160 30 
[Cape Blanco —— — o 234 40 
G5 | Port Drake ———— 
N Cape Barbara — — — [26 25 N|243 0 
S Cape St. Lucas —— —————-|23 o5 N|258 10 
B Cape Corientes __ 20 23 N [265 39 
v |Cape Corientes — ——|065 00 Nj 302 30 
= [Cape Blancy ————— —-|[o03 46 $ 304 50 
= Ambroſe Iſles — — 25 54 S|z3or 25 
EY | Baldivia=———— =—_—_—_— $304 19 
7] Caſtro — ————————— 43 209 $]3o1 55 
RY {Cape Viforia at the Weſt entrance 
S of Magellan m—_—_—_—_—___ 0 LM 
= Cape Virginia at the Eaſt entrance 
8 of Magellan — + m—_—  . 7 >. 
Port Fulian 48 30. $1308 20 
Cape Horn u——o—___—__ ae 
Strajr | 


| 


Places Names, 


The Coaſt of the Main Continent of America. 


——— o—— 


(Strait Lemaire 
Port Defire — _ ERLAE 
Cape Antonio — — ——— 
CG ape Maria —— nn COR 
Cape Frio —— © FORNA 
Paroibo — — —— — 
Cape Blanco —— — 

North Cape d: Guiana 
Suranam ————— 
Cape de Vela —-— — —— 


OO —_——_— SO — —— 


| Nombre de Dios — 
| "anams . 
Cape Gratias a Dios 
| Cape de Catoch ————— 
< La Vera Cruz ————— 


—  —— 


—_— ——G 


Ps _— 


Cape Florida, ——— ——— 
Aſply River —— 
Cape Fair - am —  _____— 
| Cape Henry, — 
Fames Town a mm 
Cape Hattaras —— ———— 
Cape Charles, © TORINEER 
Plimonth in New England — - — 
| Cape Codd, nc ——_w = 
\Cape Ann, —— —— ————| 
Iſle of Sables : © MENESS 
Cape Britain ——————— —— 
Cape Raze, nm mm cnnte 
Cape Bona Viſta, 


| NEE CCNELEPED 


LCharleton Iſle, in Fames's Bay — 


Longit. 


D. M. 


310 09 | 


zZo9 5O 
329 1C 
320 05 
343 Ov 
34S Co 
343 15 
332 31! 
32$ 30 
310 20 
302 30 
302 ©0 
299 30 
295 10 
285 30 
299 30 
z3ol 50 
302 50 
305 SO 
304 50 
306 Oo 
306 Oo 
315 30 
316 40 
316 Oo 
326 00 
327 ©0 
333 40 
333 25 


Latitude. 
D. M. 
g& 26 $5 
47 5o J 
36 18 +-$ 
—— 2 
s. 00-0 
Os 30 5 
on a 1 
on 3 I 
06 oo N 
12 7m N 
09S 42 IN 
o9 10 N 
14 10 N 
21 14 N 
9 55 N 
24 30. N 
33 oo N 
34 08 N 
37 06 N 
37 of N 
35 20 N 
= +5 WM 
42 oo N 
41 5o N 
42 15 N 
N 
N 
N 
N 
N 
N 


330 30 
301 30 


Bermudus 


j 
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and Lougitude, 


The Explanation and Uſe of the Table of Latitude 


N the Table there are five Columns ; The firſt ſhews the Sea. 
Coalts about the World in general ; the ſecond particular places 3 
the third ſhews the Latitude 3 the fourth ſhews whether the Lati- | 
tude be North or South, in which N ſtands for North, and $ for 
South Latitude; the fifth and latt ſhews the Longitude, being ac» 
counted Eaſterly from the Meridian of Pico on Teneriff. 


Lhe 


Lat» Long. 
Places Names, 

; D. M. |D. M. 

{ Bermudus Ll heats 20G: 32 3> N;318 oo 
Santa Cruz, ————-—|17 4: N;320 00 

St. Chriſtopbers — —— — ——=| 1 30 N[321 Oo 

| Antego ———— 16 28 N[|322 oo 
jormen. a0 08 — ——— 5 43} N.1323 10 

F Martinecos ———— 14 20 N|[322 ©0 
LY | Port Royal in Famaico- —| 17 50 N]304 15 
E Barbadoes —————— —|13 24 N1323 30 
<, | Tobago — —_ —- 10 $54 N[|3*4 20 
& | Trinidado — —— —-—-| 09. 20 N1|322 3o} 
2 of Mevis ————-————| 15 42 N|320 40 | 
= | Monſerat ——-———| 16 o2 N]|321 30 
'> | Margaretta _—— ——— 11 oo N[319 30 
= |St. Domingo - 18 30 N1313 og 
_ Cape Nicolao in Hiſpauiola I9 57 N1309 10 
I | Cape Roxo in Porterecoa ——- —| 17 54 N1317 20 
Cape Antonis on Cuba —— 21 52 N|296 50 

Cape Crux on Cuba ———— — —| 19 40 N[302 30 

; Cape Maye on Cuba — —>——— —| 20 25 N1308 10 

| The Havana on Cuba —| 23 28 N [299 OO 

Iſle of Ah — ———— I 20 N 309 20 


'96 The Uſe of the Table. 


To find the Latitude and Longitude of Places. 

Suppoſe the Latitude and Longitude of Silly be defired, 

Look in the Table for the Coatt of England in.the firſt Column, and 
ia the ſecond for Silly, over againſt which, in the third Column, ftands 
5o* 12/4, and jn the fourth N, which ſhews the Latitude of Silly to be 

o* 12/ North; the laſt Column gives 14* 1c”, which is the Longitude 
rom Pico Teneriff atorclaid. 


To find the Difference of Longitude between two placers 
Rule 


Firſt, Look out their Longitudes in the Table, (ubtra@ the lee 
Longitude out of the greater, and if the Remainder be lels than 180", 
that is the Difference of Longitudez but if it be more, ſubtratt it 
from 360?, and then the Remainder is the Difference of Longitude, 


Example 1. 
What is the Difference of Longitude between Bermudus and Cape 
Cod in New. England. | 
The Longitude of Bermudus is —— 318* oof 
The Longitude of Cape Codis —— —— 316? 49 
Thc Diff. of Longitude required ——— 1 2&f 
Example 2. 
What is the Difference of Longitude between Cape Cod in New- 
England and the Lizard ? 
The Longitude of Cape Cod —— 316* 4of 


The Longitude of the Lizard ——— 15% oof 


Greater than 180* —  —— 91 af 
Therefore ſubtra@ it from ———— 350* oc/ 


The Dit of Longitude required — 0689 209 


' To know whether the Difference of Longitude between two places 
be Eafterly or Weſterly. 


Fit, When the firſt Remainder is leſs than 280*, then being 
bound to the place that hath the leaſt Longitude, the Difference of 
Longitude is Weſterly 3 but if bound to the place that hath the greater 
Longitude, it is Eaſterly, 

Secondly, When the ſaid firſt Remainder is greater than 180*, then 
}f bound to the place, having the greater Longitude, the Difference of 
Longitude is Weſterly 1 it ro that which hath the 1cfſ r, it is Eaftcrly. 
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P2oblems of Plain Sailing, W2ought both 
by the Logarichms, and by Cunters Scale. 


PROBLEM TI. 


He Courſe and Diſtance being given, to find the Difference of 
Latitude and Departure, 
Example. 
Suppoſe a Ship fail South-Weſt by South 382 min. and it be re- 
quired to find the Difference of Latitude and Departure. 

In the Triangle A B C, A 

AC repreſents the Diſtance failed. 

A B the Difference of Latitude. 

BC the Departure. 

BAC (or the Angle at A) the Angle of 
the Courſe, 

ACB (or the Angle at C) the Comple. 
ment of the Courſe to 90*. C : B 


. 
— 
. 
#- 


Charatters uſed in Navigation aud Aſtronomy. 


S. Stands for Sine. 

T. For Tangent. 

Sc, Sine Complement. 

Tc. Tangent Complement. 

The given ſides and angles of a Triangle are marked with a daſh thus (#) 
The required fides and Angles with pricks thus ( 5 ) 


The Operation by the Logarithms, for the Difference 


of” Latitude. 
As Radius WIrnrnmnnnt nn nn im nm 1 0, 00000 
To the Diſtance failed 382 ———————_—_. 2.5826 
So is Sc. of the Courſe 56 deg. 15 min. —— 9.91984. 
To the Difference of Latitude 317 required. 2,50190 


N For 


'96 The Uſe of the Table, 


To find the Latitude and Longitude of Places. 

Suppoſe the Latitude and Longitude ot Silly be defired, 

Look in the Table for the Coalt of Exgland in.the firſt Column, and 
ia the (econd for Silly, over againſt which, in the third Column, ftands 
go? 12/, and jn the fourth N, which ſhews the Latitude of Silly to be 
50” 12/ North ; the laſt Column gives 14* 1c, which is the” Longitude 
from Pico Teneriff atorclaid. 


To find the Difference of Longitude between two placers 
Rule 


Firſt, Look out their Longitudes in the Table, (ubtra@ the leſſer 
Longitude out of the greater, and if the Remainder be lels than 180", 
that is the Difference of Longitudez but it it be more, ſubtrad it 
from 360?, and then the Remainder is the Difference of Longitude, 


Example 1. 
What is the Difference of Longitude between Bermudws and Cape 
Cod in New. England. | 
The Longitude of Bermudys is 318* oo 
The Longitude of Cope Codis ——— 316* 409 
The Diff. of Longitude required ——— 1” 2&f 
Example 2. 


What is the Difference of Longitude between Cape Cod in News+ 
England and the Lizard ? 
The Longitude of Cape Cod———— 316* 4 
The Longitude of the Lizard —— 15% oof 
Greater than 180? — —91* 4 
Therefore ſubtra@ it from ———— 350* oc/ 


The Dit of Longitude required — 0689 20f 


' To know whether the Difference of Longitude between two places 
be Eafterly or Weſterly. 


Fit, When the firſt Remainder is leſs than 280*, then being 
bound to the place that hath the leaft Longitude, the Difference of 
Longitude is Weſterly 3 but if bound to the place that hath the greater 
Longitude, it is Eafterly, ; 

Secondly, When the ſaid firſt Remainder is greater than 180”, then 
if bound to the place, having the greater Longitude, the Difference of 
Longitude is Weſterly 1 if ro that which hath the 1cff x, it is Eaſterly. 
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P2oblems of Plain Sailing, W2ought both 
by the Logarichms, and by Gunters Scale. 


PROBLEM TI. 


vor Courſe and Diſtance being given, to find the Difference of 
Latitude and Departure, 
Example. 
Suppoſe a Ship fail South-Weſt by South 382 min. and it be re- 
quired to find the Difference of Latitude and Departure. 
In the Triangle A B C, A 
AC repreſents the Diſtance failed, | 
.A B the Difference of Latitude: 
BC the Departure. 
BAC (or the Angle at A) the Angle of 
the Courſe, 
ACB (or the Angle at C) the Comple- 
ment of the Courſe to g0?. C : B 


o 
_ 
. 
- 


Charatters uſed in Navigation aud Aſtronomy. 


S. Stands for Sine. 

T. For Tangent, 

Sc. Sine Complement. 

Tc. Tangent Complement. 

The given fides and angles of a Triangle are marked with a daſh thus (#) 
The required fides and Angles with pricks thus ( : ) 


The Operation by the Logarithms, for the Difference 

of Latitude. 
As Radius Cnr Wn nn mn nm 1 0, 00000 
To the Diſtance failed 382 ————————. 2.5826 
So is Sc. of the Courſe 56 deg. 15 min. —— ——— 9.91984. 
To the Difference of Latitude 317 required. 2.50190 


N For 


Plain Dailing. 
For the Departure. | 
As Radius ————— —————— 1.00000 


Tothe Diſtance failed 382 — ———— 2.58205 
So is S. of the Courſe 33 deg. 45 min, —— 9.74473 


Tothe Departure, which is 212 2. 32679 


The Operation by the Gunter's Scale, 


For the Difference of Latitude. 

One foot of the Compaſſes —_ in the Radius, ( or Sine of go deg, ) 
extend the other to the Sine of 56" 15” the Complement of the 
Courſe, and the ſame extent ſhall reach the ſame way ( viz. de- 
crealing _) from the Diftance 382, to the Difference of Latitude 317, 
which was required. 

For the Departwre. 

The extent of the Compaſſes from the Radius ( or Sine of 90?) to 
the Sine of the Courſe 33* 45, the ſame extent ſhall reach ( the ſame 
way ) from the Diſtance 382 to the Departure, which is 212, 


PROBLEMIL 


The Courſe and Difference of Latitude given, to find the. Diſtance 
and Departure, 


Example, 


Suppoſe a Ship fail W.S.W. 
until the Difference of Lati- 
tude be 219, and the Diſtance 
and Departure required. 


By the Logarithms, 
For the Diſtance. 
As Sc. of the Courſe 229 3&* 9.58284. 


To the Difference of Latitude 219 2.34944 
So is Radius | 10.00000 


To the Diſtance, which is 572 2-75 760 


For 


plain Sailing, Iy 


For the Departure, 

M: As Radius 10.00000 
To the Diſtance 572 2.75739 
So is S. of the Courlt 67* 30/ 9.96561 


To the Departure, which is 528 | 2.72300 


By the Gunter. 
For the Diſtance. 


The Compaſſes being extended from the Sc. of the Courft 22* 307 
to the Radius, the ſame extent ſhall reach the fame way, (viz. inctea- 
ling ) trom the the Difference of Laticude 219, to the Diltance, which 
IS 572» 

: For the Departure. 

The extent of the Compaſſes from Radius, to the S. of the Courſe 
67* 30, ſhall reach { the fame way ) from the Diſtance 572 to the 
Departure, which is 528, 


PROB. IIE 


The Courſe and Departure given, to find the Diſtatice and Differtnce 
of Latitude. 
Example. 


' Suppoſe a Ship ſail North-Eaſt by Eaſt, un- B Cc 
til the Departure be 220, the Diſtance and «=» 
Difference of Latitude required- 


A 
By the Logarithms, 
For the Diſt ance» 
As Sof the Courſe 56* 157 991984 _ 
To the Departure 220 2.34242 
So is Radius __10.00000 _ 
To the Diſtance, which is 264 2.42258 


N 2 For 


100 - Þlain Dailing, 
For the Difference of Latitude. 
As Radius 10,00000 
To the Diſtance 264 2.42160 
So'is Sc. of the Courſe 33* 45 9.74473 
To the Diff. of Lat. which is 146 2.16633 
By the Gunter. 
For the Diſtance. 


The Extent of the Compaſſes from the S. of the Courſe 56* 15/ 
to the Radius, ſhall reach ( che ſame way ) from the Departure 220, 
to the Diſtance, which is 264, 


For the Difference of Latitude. 
The Extent of the Compaſſes from Radius to the Sc. of the Courſe 


33* 45/, ſhall reach from the Diftance 264, to the Difference of Las 
titude 146 required. 


PROBLEM Iv. 


The Diſtance and Difference of Latitude given, to find the Courſe 
and Departure. 


C B 


Example. 


Suppoſe a Ship ſail between the North and the 
Weſt 206 min, . until. the Difference of Lati- 
tude be 197, the Courſe and Departure requi- 


red, 
By the Logarithms, 
For the Comrſe, 
As the Diſtance 206. _ 2.31386 
To Radius 10,00000 


So is the Difference of Latitude 197 2.29446 


To Sc. of Courſe,which is 17 N. W. 9.98060 
For 


Plain Dailing, 


For the Departure. 


101 


As Radius IO. 00009 
To the Diſtance 206 2.31386 
So is S. of the Courſe 19® oof, 946593 
To the Departure, which is 60 1.27979 


By the Gunter. 


For the Courſe. 
The Extent from the Diſtance 206, to the Difference of Latitude 
197, ſhall reach from Radius.to the S. of 73* oo?, the Complement of 
the Courſe, which ſubtracted from go®, is the Courſe required. 


For the Departure. 
The Extent from Radius S. 90?, to the S. of the Courſe x7* of, 
ſhall reach from the Diftance 206, tothe Departure 60 required, 


PROBLEM yv. 


The Diſtance and Departure given, to find the Courſe and Differ- 
ence of Latitude. 


Example. 


Suppoſe a Ship ſail between the South and che 
Welt 247 minutes, until her Departure be 197, A 
and it be required to find her Courſe and. Ditfe- 
rence of Latitude. . 


C B 


The Operation by the Logarithms, 


For the Courſe, 


As the Diflance 247 2.39269 
. To Radius Io 09000 
So is the Departure 197 2.29446 


To the $.of the Courſe,which is 52"54/ 9.90177 
For 


a—_—_— _ 


Plain Sailing, 
For the difference of Latitude. 


As Radius 10.00000 _ 
To the Diſtance 247 2.39269 
Sois Sc. of the Courſe 37* 067 9.78046 
To the Diff, of Lat, which is 149 2.17315 
By the Gunter. 
For the Conrſe. 


The Extent of the Compaſſes trom the Diſtance 247, to the De- 
parture 197, ſhall reach the ſame way from Radius $. 90*, to the $. 
of the Courſe, which is 52* 54/4. 


For the Difference of Latitude. 
. The Extent of the Compaſſes from Radius S. 90*, to the Sc. of the 
ourſe 37* 67, will reach from the Diſtance 247, to the Difference of 
Latitude, which is 149. | 


PROB. VI. 


The Difference of Latitude and departure given, to find the Courſe 
and Diſtance. * 


A Example. 
| Suppoſe a Ship ſail between the South and 
n the Eaſt, until her Difference of Latitude be 
21c4, her Departure 200, and it be required to 

B @ find the Courſe and Dittance, 


The Operation by the Logarithms. 


For the Courſe. 
As the Difference of Latitude 210 2.32221 
To Radius 10,00000 
So is the Departure 200 2,30103 . 


Tothe T, of the Courſe 43* 36 req, 9.97882 


or 


Plain Sailing, _ 
For the Diſtance. 


As the Sc. of the Courſe 46* 247 9.85984 
To the Diff:rence of Latitude 220 2432221 


SO is Radius 10.00000 
To the Diſtance, which is 290 "2.462 37 
By the Gunter. 
For the Courſe, 


The Extent of the Compaſſes from the Difference of Latitude 2 10 
to the Departure 200, ſhall reach from Radius in the Tangents, which 
is the Tangent of 45", to the Tangent of the Courſe, which is 43* 

6*, 
? For »be Diſt ance. 

The Extent from the Sc, of the Courſe 46” 29”, to the Radius the 
S. of 90*, will reach from the Difference of Latitude 210, to the Di« 
ſtance, which is 290. 


PROB. VIL 


This Problem fhews the manner of 
working a Traverſe, and is: very ufe- 
ful in keeping a Reckoning by Plain 
Sailing» 

Example. 


Suppoſe a Ship bound to a certain 
Port, and ſhe fails thither S. $. W. 40 
min. then South-Weſt 69 min. then 
South by Eaſt 63 min. W.S. W, 49 min. 
then S, E. by S. 56 min. and the Diffe- 
rence of Latitude and Departure the 
Ship hath made, with the dire&t Courſe 
and Diſtance 1s required, 


The 


Plain Sailing. 


The Operation by the Logarithms. 


For the Difference of Latitude for the firſt Courſe- 


As Radius ___ 1090000 
To the Diſtance 40 1.60006 
So is Sc. of the Courſe 67" 3o/ 996561 


To the Difference of Latitude 36 156567 


For the Departure for the firſt Courſe, 


-As Radius I0.00000 
To the Diſtance 40 1.60006 
So is S. of the Courſe 22* 30/ 9.58283 


To the Departure 15 required 1.18289 


"By the Gunter. 
: 
For the Difference of Latitude. 

The Extent of the Compaſſes from Radius S. 90*, to the Sc, of 
the Courſe 67* 3c/, ſhall reach from the Diſtance 40, to the Difference 
of Latitude 36 required. 

For the Departnre, 


The Extent from Radius S, go, to the S. of the Courſe 22* 30/, 
ſhall reach from the Diſtznce 40, to the Departure 15 required. 


In the ſame manner proceed to find the Difference of Latitude and 
_—_ for each Courſe 3 which being found, place in a Table as 
ollows 


The 


a LLTDw-C- «« ac a 
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The Traverſe Table. 
| Conrſer. | Diſt.\North South. Eft. | Weſt- 
South South-welt. | 4© 36 I5 
South-Weſt. 60 4.2 42 
South by Ealt, | 63 61 | 12 
W. S. W, 49 18 45 
S. E. by South. # 56 3 a6 |} 28 
4200 203 | 43 [102 
| A 
EW .. 


OSS GD OE. 4 £0 AS 9 OS 


The Expla#uation of the Table. 


For the placing the Difference of Latitude and Departure in their 
proper Columns 3 Obſerve, that if the Courſe be North, the Difference 
of Latitude is put in the North Column; if it be South, in the South 
Column 3 and if the Courſe be Eaſterly, the Departure is put in the 
Eaſt Column if Weſterly, in the Weſt Column. 

Thus having framed the Table, add up the Nerth, South, Eaſt and 
Weſt Columns, whereby the Difference of Latitude appears to be 203 
min. South, becauſe there's nothing in the North Column; the Depar- 
ture 59 min. Weſt, becauſe by ſo much the Weſt Column exceeds the 
Eaſt; by which Difference of Latitude and Departure, find the dire& 
Courſe and Diſtance as follows, 


The Operation by the Logarithms. 


For the dire Conrſe. 
As the Difference of Latitude 203 2.30749 
To Radius 10.00000 
So is the Departure 59 1.77085 


To the T. ofthe Courſe 16* 127 S. W. 
becauſe the South and Welt Colunnsd — 46; 
exceed the North and Eaſt. þ 
O For 


Plain Sailing, 


For the Dire Diſtance.. 
As Sc. of the Courſe 73" 48/ 998240 _ 
To the Difference of Latitude 203 2.30749 
So is Radius | 10, C0000 
To the Diſt, required, which is 211 2, 325-9 
By the Guntex, 
For the dire& Conrſe. 


The Extent of the Compaſſes from the Difference of Latitude 203, 
to the Departure 59, ſhall reach from Tang. 45” (or Radius) to the 
Tang, of 16* 12/, the Courſe required. 


For the dire Diſtance. 
The Extent from the Sc. of the Courſe 73* 48/ to S. of 90®, (viz 
Radius) ſhall reach from the Difference of Latitude 203, to the Di- 
ſtance 211 required. 


Oblique-anzled Plain Triangles, applied in Problems of 


Plain Sailing, and wrought both by the Logarithms 
and Gunter's Scale. 


PROBLEM I. 


He Angles, and one of the Sides given, to tind either of the 
other Sidcs. 
Example. 


Suppoſe there are two Ports both under one Meridian : a Ship fails 
from the Northermoſt South-Eaſt 206 min. another Ship fails from 
the Southermoſt North-Eaſt by North, a certain number of minutes, 
and meets with the firſt Shipz The Diſtance between the two 
Ports, and the Diſtance failed by the ſecond Ship, are required. 5 

ſl 


( 
{ 
{ 
i 
\ 
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Ci 


Plain Sailing. 


A | 
In the Triangle ADE. 


A'and E repreſents the two Ports. 

A.D the firſt Ships Diſtance. 

EiD the ſecond Ships Diſtance. 

A E the Diſtance between the two Ports. 


The Operation by the Logarithms, 


For the Diſtance between the two Ports. 


Co. Ar. 


ASS. AE D the ſecond Ships Courſe 33* 459 — ©.25527 
To A D the firſt Ships Diſtance 206 —--— —— 2.31386 


SoisS. ADE 101* 15) ————. —9.99157 
To AE the Diſtance between the two Ports 363+ 12.5 6070 


'In this Operation, to ſave the labour of the ſubtraRion, uſe the 
Complement Arithmetical of the firſt Logarithm, which is found by 
ſubtraQing each figure of the Logarithm found in the Table from 9, 
fave the Fn towards the right hand, which is ſubtracted from 10, as 
in the Operation the Logarithm Sine found in the Table is 974473 3 
wherefore beginning at the left hand, ſay; 9 from g, there remains o, 
7 from 9 remains 2, 4 from 9 remains 5, 4 from 9 remains 5, 7 from 
9 remains 23 and laſtly, 3 from 10 and there remains 7 : $0 the Com- 
plement Arichmetical of the firſt Logarithm, is 0,25527, asit ſtands in 
the Operation. 

For the ſecond Ships Diſtance. 
| Co. Ar, 
As S. AED the ſccond Ships Courſe 33% 459 —0,25527 
To A D the firti Ships Diltance 206/ --—— — 2.31386 
So is S. D AE the hilt Ships Courſe 45* oc/ —- 9.84948 


To DE the ſecoud Ships Dill. 262 required— 2.4851 


By the Gunter. 


For the Diſt ance between the two Ports © 
The Extent of the Compaſſes trom the S. of 33* 45 / the firſt Ships 
Courſe, toS. ADE 78* 45”, (viz. the Compl:meat of x91* 15 to 
O 2 18") .£ 


Plain Sailing, 


For the Dire Diſtance.. 
As Sc. of the Courſe 73" 48/ = 98240 
To the Difference of Latitude 203 2.30749 
So is Radius 10, C0000 
To the Diſt. required, which is 21x 2. 325-9 
By the Guntex, 
For the direft Conrſe- 


The Extent of the Compaſſes from the Difference of Latitude 203, 
to the Departure 59, ſhall reach from Tang. 45” (or Radius) to the 
Tang, of 16* 12/, the Courſe required. 


For the dire Diſtance. 
The Extent from the Sc. of the Courſe 73* 48/ to S. of 90?, (viz. 
Radius) (hall reach from the Difference of Latitude 203, to the Di- 
ſtance 211 required. 


Oblique-anzled Plain Triangles, applied in Problems of 
Plain Sailing, and wrought both by the Logarithms 
and Gunter's Scale. 


PROBLEM I. 


He Angles, and one of the Sides given, to find either of the 
other Sidcs, 
Example. 


Suppole there are two Ports both under one Meridian : a Ship fails 
from the Northermoſt South-Eaft 206 min. another Ship fails from 
the Southermoſt North-Eaſt by North, a certain number of minutes, 
and meets with the firſt Shipz The Diftance between the two 
Ports, and the Diſtance ſailed by the ſecond Ship, are required- | 
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Co 


Plain Sailing. 


In the Triangle ADE. 


A'and E repreſents the two Ports. 

A.D the firſt Ships Diſtance. 

EiD the ſecond Ships Diſtance. 

A E the Diſtance between the two Ports. 


The Operation by the Logarithms, 


For the Diſtance between the two Ports. 


Co. Ar. 
AsS. AED the ſecond Ships Courſe 33* 457 — ©.25527 
To A D the firſt Ships Diſtance 206 ——--— —— 2.31386 


SoisS. ADE 101* 15) —w———: —9.99157 
To AE the Diſtance between the two Ports 363+ 12.5 6070 


'In this Operation, to ſave the labour of the ſubtraRion, uſe the 
Complement Arithmetical of the firſt Logarithm, which is found by 
ſubtracting each figure of the Logarithm found in the Table from 9, 
fave the eſt towards the right hand, which is ſubtracted from 10, as 
in the Opcration the Logarithm Sine found in the Table is 974473 3 
wherefore beginning at the left hand, ſay; 9 from g, there remaias o, 
7 from 9 remains 2, 4 frem 9 remains 5, 4 from 9 remains 5, 7 from 
9 remains 23 and laſtly, 3 from 10 and there remains > : $0 the Com- 
plement Arichmetical of the firſt Logarithm, is 0,25527, asit ſtands in 
the Operation. 

For the ſecond Ships Diſtance. 
Co. Ar. 
As S. AED the ſccond Ships Courſe 33% 459 —o0,25527 
To A D the firti Ships Diſtance 206/ -—— — 2.31385 
Sois S. D AE the tirft Ships Courſe 45 oc! —- 9.84948 


To DE the ſecoud Ships Dilt. 262 required— t2.4851 


By the Gunter. 


For the Diſt ance between the two Ports 
The Extent of the Compaſſes trom the $. of 33* 45 / the firſt Ships 
Courſe, toS. ADE 78* 45”, (viz. the Compli:meat of 291? 15/ to 
O 2 | 18") 


108 Plain Sailing; 
180®) ſhall reach from 206 the firſt Ships diſtance, to 363 the diſtance 
between the two Ports required. 


For the ſecond Ships Diſtance. 


The Extent of the Compaſſes from the S. of 33* 45/ the firſt Ships 
Courſe, to the S. of 45* 00/7 the ſecond Ships Courſe, ſhall reach from 
206 the firſt Ships Diſtance, to 262 the ſecond Ships diſtance required» 


PROBLEM II, 


Two Sides and an Angle oppoſite to one of them being given, to find 

the other oppoſite Angle, and the third Side. 
Example. 

Suppoſe two Ports whoſe bearing is North-Eaſt and South-Weſt, 
diſtant 396 min, a Ship at the Northermoſt ſails S. S. E. and another 
Ship at the Southermoſt ſails thence 518 min. and meets with the firſt 
Ship. The Courſe failed by the ſecond Ship, and the firſt Ships diſtance 


are required. 
D In the Triangle A DE. 


| A and D repreſents the two Ports. 


A D the Diſtance between them» 


D E the Diſtance ſailed by the firſt Ship. 
P AE the Diſtance ſailed by the ſecond Ship. 


E 
The Operation by the Logarithms. 


For the ſecond Ships Courſe. 
Co. Ar. 
As AE the ſecond Ships Diſtance 518 —- 7.28568 
To S. A DE the firſt Ships Courſe 67* 3&/ 9.96561 


So is A D the Diſt. between the two Ports 396 — 2.5 9769 
To S. AED 44* 5 — — 


Now 


Plain Sailing. 109 

Now the Angle at D 67* 30/, and the Angle at E 44" 56” being ad» 

ded together, and ſubtracted from 180", gives 67* 347, which makes 

neareſt 6 Points : and 6 Points reckoned from the North-Eaſt tothe 
Southward, gives E. S. E. the ſecond Ships Courſe required. 


* For the firſt Ships Diſtance. 
Co. Ar. ' 
As S. A D E the firſt Ships Courſe 67? 30/7 —— 0.03439 
To AE the ſecond Ships Diſtance 418 2.71432 


So is 8. D AE the ſecond Ships Courſe 44* 56/— 9.84897 
To DE the firſt Ships Diſtance 395 required — #2.59768 


By the Gunter. 
For the ſecond Ships Courſe. 


The Extent of the Compaſſes from the Diſtance 518, ts the Diſtance 
between the two Ports 396, ſhall reach from S. of 67* 30o/ the firſt Ships 
Courſe, toS. 44” 56/, which added to the Angleat D, and the Sum ſub- 
tracted from 108®, gives 67* 34/, the ſecond Ships Courſe, 


For the firſt Ships Diſtance. 
The Extent from the S. of 67* 3c/ the firſt Ships Courſe, to 44' 567 


ſhall reach from the ſecond Ships Diſtance 518,to the firſt Ships Diſtance 
395 required. 


PROBLEM II. 
Two Sides and the contained Angle given, to find the other Angles, 
Example, 
Suppoſe two Ships ſail from one Port; one fails North- 
Eatt 140 min. The other South. Eaft by Eaſt 115 min. 
The Bearing and Diſtance of theſe two Ships is required, D 


Let D repreſent the Port, DA the firſt Ships Diltance» 
and DE the ſecond, 


— 


Plain Sailing. 
The Operation by the Logarithms, 


For the bearing of the two Ships. 


m_ 
As the Sum of the Sides AD and DE 255 ——————7-59346 
To the difference of the ſaid Sides 25 ————— — —— 1.397 94 
Sois the T. of the Sum of their oppoſite Angles 50* 37/—10-085 69 


To the T. of + their difference which is 6* 48/ ——— ——x9.07709 


G—_— =Y 


— —_ CO———_ 


The + difference added to the + ſum gives 57* 25%, the greater An- 
gle. The difference ſubtracted from it, gives 43* 499, the leſſer 
Angle: Wherefore the Bearing of the two Ships ts North-Eaſterly, 
or South-Weſterly, 1” 114, 


For the Diftance of the Ships. 
Co. Ar. 
ASS.AED 573% 257 ———_— —0.07438 
To A DÞ the firſt Ships diſtance 140 —-——— ———2:14612 
Sois SA DE 77” 45” 


To AE the diliance of the Ships 16z fere —— 2.21207 


ms —_—_ 


By the Gunter. 


For the Bearing of the Ships. 


The Extent of the Compaſſes from the ſum of the fides 255, to 
their difference 25, ſhall reach from the T, of the half ſum of the xe- 
quired Angles 50? 37”, to the T. of half. the difference of the (aid 
Angles 6* 48!, 

In the foregoing Operation by the Gznter, the PraGtitioncr may be 
at a loſs, becauſe in extending the Compaſſes from the T. of 50” 3/ 
decreaſing, they will fall beyond the T. of 45* at the end of the Line, 
To remedy this, place the Extent (from 255 to 25) from the T. 45®, 
and it will rezch to the T. of 5* 367; then letting one Point ftand at 
5* 36”, extend the other tothe T. of 0* 37/, this Extent placed from 
the T. 45*, ſhalifallon the T. 6* 48 required, 


For 


Plain Dailing. 


For the diſtance of the Ships, 


The Extent from the S, of 57* 257, to theS. 28* 457, ſhall reach 
from 140 to 163 required: 


PROBLEM Iv. 
Three ſides being given, to find an Angle. 
Example. 


Suppoſe there are two Ports both in one Latitude, diſtant 536 min. 

a Ship ſails from the Eaftermoſt 306 min. between the South and the 

Weſt 3 another Ship fails from the Weſtermoſt 290 min- and meets 
with the firſt Ship 3 the Courſe that each Ship ſteered is required. 

Let A and E repreſent the two Ports,D the place where the Ships meet- 


This queſtion is eafieſt refol- 
ved, byletting fall the Perpen- 
dicular D B,ſo reducing the Ob. 
lique-Triavgle A D E, into the 
two Right-Angled Triangles 
ABD, and BDE, then che 
Operation is as follows. 


The Operation by the Logarithms.. 
Firſt, Find the Segment of the Baſe B E, thus 3 


Co. Ar. 
—_ — — 7,27084 
To the ſum of the Sides A Dand E D 596 — — 2.77524 


As the Baſe AE 536 


So is the difference of the ſaid Sides 15 
To a Segment of the Baſe, which is 16 
The whole Baſe is— 536 


1-20412 
F1.25020 


The Segment is —— 17 
Sum —— 553 


Half Sum —— 276 +; is thagreater Segment BE- 
Then 


- — __ —— —— _ 


AS rr —a_s - oo  o_ 


Om WG G_— A" 


Plain Sailing, 


Then ſay, For the firſt Ships Courſe. 


As DE the firſi Ships diſtance 306 ——— — 2.48572 
To Radius | _ — 10,00000 


So is the greater Segment BE 276 ————— 2.44090 
To S. 64” 257 the Comp. of the Courle required 9.95518 


The firſt Ship ſteers Welt 25" 357 South, or South-Weſt by Weſt 
3. Welt fere- 


For the ſecond Ships Courſe. 


As AD the ſecond Ships Diſtance 290 —— —2.46239 


To Radius —— 1000000 
So is the leſſer Segment A B 260—————— — 2.41497 


To $.63* 42/ the Comp. of the Courſe required—g.95258 


ſ 
The ſecond Ship ficers Eaſt 26* 187 South, or South-Eaſt by Eaſt 
3. Eaſt fere, 


By the Gunter, 


For the Segment of the Baſe. 


The Extent of the Compaſſes from the Baſe A E 5 36, to the Sum 
of the Sides 596, ſhall reack/from the Difference of the Sides 16, to 
the Segment of the Baſe 17, with which proceed as before. 


For the firſt Ships Courſe. 


The Extent 'from the Diſtance 306, to the greater Segment 276, 
thall reach from Radius S. 90* to S. 64* 25”, the Complement of the 
Courſe required. 

For the ſecond Ships Courſe. 
The Extent from the Diſtance 290, to the leſſer Segment 260, (hall 


reach from Radius $.90” to $, 6 3* 424, the Complement of the Courſe 
required. | 


a” 


—_— 


—— 
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P 


=] 
wa 
+ 


- A Lable of Difference 


| 


S, 1 Dzg. 1 2 Deg. | Point. | 3 D<g- | 5 Deg. | S 
 |Lat.|D:p,Lat- Lat.|Dep| Lat Lat. Dep = 
1] 1,c| 00,0 | ol-c Ol .O 00-1| 1 
2 22, O23 »C 02,0 CO 3 | 2 
3 | 93, OZ+© 03-0103; 3 
4 ] 54. 04+ 04.0 | 00.3 | 4 
_3 Jos» 05.0 03, 05-0 00-4 5 
61550 05.c| 99-2 09.4 [o6oſons, G 
7 167.0 07 .0] 99-2 02.5 | 07-01[00,6| 7» 
8 [8.0 | o3 0] 9243 02.6 | 8.0] o0,7| 8 
9 [09.0] 09-2 ; 09.0] 29+3 ca-6 | og-0] 00.8 | g 
Rl 10+C| 00) 2 [10.0 924 02.7 10.0 0049 

Il | 11,0} 09-2 It.of 99-4 II-O 

IZ [12,c] 00-2 j 12,0] 924 12.0 

13 [13,0] 009.2 13 -o| 2245 I2.9 

I4 | 14 of 09.2 14-0 95 13-9 
I [F-O 00+3 15-0 00.5 14.9 

16 | 16,0] 00.3 16.0 02 6 I5-9 

I7 | 17.0] 00-3 117-9 03-6 . 16.9 

IS {18.0 00-3 j 18.0] 6 17.9 

I9 | 19.0] 090.3 ; 19.0] 92+7 . 18.9 
_29 | 20-0] 09.4 ! 20,0] 92227 . 19.9 

21 | 21,0 05-4 [21-0 090-7 21.0 20-9 

22 | 22,0] 00.4 | 22-0] 9948 22-0 G 21-9 

23 | 23.0] 00-4 [23-0 8 23-0 . 2249 

24 1 24.0] 00.4 1 24-c| 99'S 24.0 '9| 2349 

257] 25-0] 90 4 25-0 02.9 Ol .2 | 25-0 9 24.9 

26 |-25, of 09.5 | 26.91 9249 ot.3 | 26-0 25.9 25-9 

27 | 27,9 00.5 | 27-0 £99 Ol-3Z | 27.0 26+9 26.9 

28 | 28.0] 00-5 | 28.0 ol-4|230 27-9 27-9 

29 | 29,0] 00.5 þ29.0 Ol-4 | 29.0 *5] 28-9 28.9 . 

38 |32:e| 02:5 [30-5 ores | 30.0 |1-of 29:9 221 | 22.9) ou: 

31 | 31,0] 05:5 I3r-c -9| Ol +5 | 31.0 |O1-S] 30.9 39.9| 02 7 

2 00-5 0 -9| 01.6] 31-9 |91-7] 31.9 31-9] 02 8 

334 33.0] 00.6 j33+-Cc 9] 01-6] 32.9 [91-7] 32.9 32-9] 02-9 

3% 34.6] 09.6 | 34-0 -9| 01-7] 33 9 _ 33-9 33-9] 03-9 

35 | 35+] 90 6 j35-0 34 9] 91-7] 34-9 [Ne®] 34-9 34-9] 031 

yg — h — — — — — —— 

36 | 36,5] 00 6 | 36.0] 91-3 | 35*9| 01.8] 35-9 [21-9] 35-9 35-90 03-1 

37 | 37-0] 09.7 f37-c121+31 30 91 Cl-81 36.9 [21-91 36 9 36-9| 03-2 

38 | 38.c| 00.7 | 38-5 32-9 OI.9] 37-9 192-01 37.9, 37-9] 03.3 

39 | 39-0] 00.7 | 39-c| 21-41 35-9] ol-9| 38 9g |R2:0] 38 g! 38 9 03-4 
1291007 [£4 23|22] 2-0] 9.9 [nth Bo) = B=1At 

FT 41,c| 0047 [41.c} 97:4 1 40.9 49.9 [2:1] 40.9] 02, 40-8 03.6 | 

42 | 42,0] 00.7 | 42.0] 2155 (419 41-9 [02-2141 9. 02:9] 41.8] 03-7 

43 | 43.5] 00-8 | 43-c 429 42-9 [22-2] 42-9, 03-0 | 42.81 c3-8 

44 44,01 00-8 | 44+c 43.9 43-9 02.31 43-9 OJ. 43-8 03+8 

g [3:qS3 14.0282 22] 2:59 [2:1 89) Ur y Ho | 29 

"26 46,0} 00.8 46 c 45-9 | 02-4 . 03-2 | 45-8] 04-0 

47 | 47.0] 0048 $47.0 46-9 | 02.5 03+3 145-8] 0441 

48.0] 00.8 | 48. 47-9 | 02-5 03.4 | 47:S}] 042 

49 | 49+-of 00.9 | 49.c 48.9 | 92.6 03.4 | 48-8] 04.3 

5o\, 5o-c| 00g 7 50-C 49-9 | 02-6 49.8 | 04-4 

& [Dep Dep Dep/Lat. Dep | 
= |$89 Deg. | $8 Deg | 7 2 Poin. 7 ge 85 Deg. ' =! 


of Latitude and Departure, 115| 
1 Deg- | 2 Deg. | + Point| 3 Deg. | 4 Deg. | 5 Deg. © 
Lat. j D:p] Lat. Dep| Lat. Dep | Lat. | Dep => Lar, , Dep - 
51-9 09.9 Fl-O C19 59-9 | 08-4 50+9| 02.71 50.9] 03-6| 50-8 [04-4 5. 
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73 | 73-0 | ot+3|72.9| 92+5 | 72.4 [03.6| 729 | 03.8] 72:8 | 05-1 [72+7 06.4 | 73 
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75 |75-0| 91-3174:9|22:6174-9193-71 74:2 | 03.91 74:3 [25-2174 71266 | 75 
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8] 06.4 | 04 8] 05.4| 04-8' 05-3 | 04.9 | 05.2 [C549 [06-2 | 05-11 05.1 log-x| 8 
9] 07.2 | 05.4] 07-3] 05 4 07*1 |oge5 | 07-0 105+7 107-0 | OF +7 06.9 of 8| , 9? 
19] o.0| 06.0] 8-0} 05 0, 07-9195 2 | 07:8|06-3 107-7 1 98:31 07:7 106.4 T0 
11| 53:3 | 05:6| 08.8 j 06-6; 08.7 | 05.8 | 08 5 j05-g | 08-5 | 07-0| 08.4 ret} 1 
I2] 04 6197-1199 6 07-2| 09:4 07.4 | 03.3197 5 [9943 07-6109-2 |07.7] 12 
13] 19-4| 97-7] 19-4 07-8 10-2 [8-1 | 10-1 108.2 | 19-0 | 08.2[ 10-0 [08-4] 13 
I4q] jr.2| 08.3] 11-2 08.4| 11-0 03.7 | 10-9 j93+8 | 10.8 08.9] 1947 [09.0 | 14 
15] 12.0] 98-9] 120] 99:0|11-8 [03-3 | 11-6 [99-4 | 11:6] 09+5[LI:5 [og 61 22 
16] 7773 | 09:5 | 12.8] 09 6|12.6109-8 | 12.4 | 10-1 | I2.4 | 10.1 [12-3 Io-3 16 
17] 13.6] 10.1 13-6] 10.2 [13.4] 10.5 | 13-2 119-7 | 03-1 10.8|13-0 [10.9] 7 
18] 14.4 | 10-7] 1444 | 19-8]14.2|I-I | 13.9] T3 113-9 | 11.4 138|1r.6] 1 
19] 15-2 | 1te3| 15-2} 1-4 [15-0 L1e7 | 14.5 (12.0 | 14-7 112 © I4+5 [12.2] 19 
_29] 16,90] 11-9] 16-0] 12:0|15-8| 12-3 | I5-5 [2.6 | 15-5 | 12. 7]15-3 | 12-9 _20 
21] 706 i295 |16:8|12-6|16:5 | 12:9 | 165313 2 | 16.2 [13-316 1 |13.5f 21 
221 (0 6| 13-1] 17-6| 13+2[17-3] 13+5 w—_ 138 | 17.0114-0116-8 nt, 22 
23] 198.5 | 13-7] 18-4|13'8]18-1114-2 [17-9 [4.5 | 17.8 [14-6]17-6| 14,8] 23 
' 24| 19.31 14.3] 19.2114.4118-9 148 |18,6|15-I | 18.5 [I5-2]18-4| 15.4] 24 
25| 26.1 | 14:9] 20 01 15:9[19:7 [15:4 [19:4 [1527 | 19:3 [15:9 12:7 [167 | ng 
26| 25.91 I5-5|20 8 | 15-6]20.5 | 16.0 20:3516.4 | 29-1 |16+5| 19.9 | 16-7 | 26 
27| 21.7116 1] 21-6|16,2|21.3] 16-6 [20-0] 17.0 | 20:9 [I7:I1 20 7 | 17.4 27 
28] 22.5 | 16.7] 22-4 | 16-8]22.1| 17-2 21.8 - 9 21.6 (17.8| 21-4 | 18.0. 28 
29 | 23-31 17-3|23-2|17:4]32-8|17-8 [22.01 18.3 | 22.4 18-4|22-2|18.6] 29 
39] 24-1 | 17-9] 25-0] 18-9113:6] 18-5 [23:3] 13:9 | 23:2 [120 23:0 [19.30 2 
3t] 249] 18 5|24.8| 18-6]24.4|19.1 | 24-1] 19-5 | 24-0 19-7] 23-7| 19-9] 3! 
3>| 25.7] 19 1|25.6| 19-3|25-2|19.7 | 34.9] 29-1 | 24-7 [20 3] 24+5 | 20.6] 37 
- 33] 26.5 | 19+7|26.4| 19 9]26-0| 20.3 | 256 20 $ | ac.5 [20.9] 25-3] 21.2] 33 
34] 27.3; 20-2|27 1] 205 25,8] 20-9 | 26.4| 3144 | 26.3 [21-6] 26-0 | 21.9 34 
35 23.1 | 20-8 27.9|21.1|27.6|20-5 |27-2| 22:0 | 27-0 [22-2 26.8 | 22-5 | 35 
36 23.9; 21-4 8 7 21+7|28 4| 22.2 |27.7| 2247 |27-8| 22+8 27.6 | 23-1 36 
- 37] 29.7 | 22-0|29-5 | 22 Z| 23-2] 22+8 | 28-8] 23-3 28.6] 23-5| 28-3] 23.8] 3 
38] 36.5 | 22-6|30-3 | 22-9] 2949] 23-4 [29-5 | 239 [29 4] 24-1] 291 1 24 4 3 
39] 31-3 | 23-2 [31.1 | 23-5| 39-7 | 24-0 30.3 24+5 zo-I| 24-71 29-9 | 25-1| 39 
3] 32-1 [23:8]31-9| 24:1] 37-50 24:6 [31-T} 25:3 [30:9] 25:4} 20 357 |= 
41 | 32:9 | 24-4 [3247 | 24:7] 32-3] 25-2 [31-9] 25-8 | 31-7] 26-0] 3I+4 6:7] 41 
= 33-7 | 25-0 33-5|25-3]33 T| 25-9 [32-6 26.4 | 32-5] 26-6 31-4 [36-4 42 
43 | 34-5 | 25-6134-3 | 25-9] 33-9] 26-5 [33-41 27-T [33+21 27-3 32-9 | 27.6] 43 
44 | 35-3 | 26-2 [35-1 | 36-5] 34-7] 27-1 [34-2 | 27-7 | 34 0} 27-91 33-7 | 28-3] 49 
45 | 36-1 | 268135-9| 27:1035-5| 2757 [36 2[ 23:3 [34:8] 28:5 [34 5 | 38-9] 35 
46 | 36.9 ' 27.4 | 36-7 | 27:7] 36-2 | 28-3 |35-7| 29-0 35-6] 29.2] 35-2 29-6 46 
"© 47] 37 7128-01375 28.3]37.0128 9 | 29 6 | 36-3] 29-8 36.0 30.2] 47 
48 | 38.5 | 28.6138.3 | 28.9] 37-8| 29-5 137-8] 30.2 [37-1] 30-4] 36-8130 9 43 
49 | 39-3 | 29-2 [39-I | 29 5138-6] 30-2 [38.1] 30.8 [37.9] 31-1: 37-5 Its 49 
$4 | 40.3 [25-8139-9 [32:1$39-4132-8 [38-9 3r'5 [IWS[31:70 2 [32k B 
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The Uſe and Explanation of the Table of Difference of 
Latitude aud Departure. 


—— is a Table larger and better contrived than any of this Nature 
yet extant, giving the Difference of Latitude and Deparcure, to 
any diſtance not exceeding 100, in Minutes and Tenth-Parts, to every 
Degree and Quatter-Pojat of the Comqalſs 3 and may be uſed to a great- 
er diſtance, being taken out at twice or thrice accordiag to the quantity 
of the diſtance, as ſhall be ſhown in the Uſe. 

The Courſe ſtands ac the head and foot of the Table, to every Degree 
and Quarter-Point of the Compals 3 at the head it begins at I deg. 
ſo 2 Deg. + Point, e#c. increaſing to 45 Deg, or 4 Points. At the foot 
it begins at 45 Deg. or 4 Points, ſo 46 Deg. 47 Deg. 4 7 Points, &c. 
increaling backwards to 90 Deg, or $ Points. The Diſtance ſtands in 
the twooutmoſt Columns, under theTitleDiſtauce,which on the left-hand 
Page begins at x,and runs to 503 on the right-hand Page it begins at 51, 
and runs to 100, The Difference of Latitude and Departure ſtands under 
the Courſe at the head, and over it at the foot of the Table, 


Ths Uſe of the Table. 


This Table is very uſeful in Navigation, efpecially in working a 
Traverſe. | 
Example 1. 


The Courſe and Diſtance given, (to find the Difference of Latitude 
and Departure by the Table. | ; 

Suppoſe a Ship fail N. N. E. 3. Eaſt, 95 min. and the Difference of 
Latitude and Departure required. 

On the right hand Page {becauſe the diſtance is above 50) and at the 
top (becauſe it is under 4 Points) look for 2 + Points, which is the 
Courſe; under which, and againſt 95 the diftance, under the Title Lat» 
tiands $1. 5. whichis $1 min. the {-- the Difference of Latitude and 
under the Title Dep. ſtands 48.8. that is4$ min, +; which'is the 
Departure required- 

| Example 2. 


Suppoſe a Ship fail South 56?, Weſterly 48 min, the Difference of 


Latitudeand Departure required, 


On 


SLaeScwr aas az 4a ..m cc .  R TJT,.ae._- 


The Uſe of che Table, 135 

On the left-hand Page, ( becauſe the Diſtanceis leſs than 5o) and at 
the bottom (becaule it is above 45 deg-) look for 56 deg. the Qourſe 
over which, and againſt 48:the dittance, over the Title Lat. ſiands 26.8 
that is 26 min. 3+ the Difference of Latitude z and over the Title Dep. 
ſtands 39.8. that is 39 min. 5, the Departure.required, 

Example 3. 

Suppoſe a Ship fail North-Weſt by North 160 min. and the Diffe- 
rence of Latitude and Departure required by the Table. X 

Oa- the right-hand Page at the top, look for 3 Points the Courſe. 
Now becauſe the Table goes but to x00, take for 100 firſt 3 therefore 

>under 3 Points, and againſt x00, under the Title Lat, ftands 83.1. 
thatis, $3 min. +, the Difference of Latitude; and under the Title 
Dep. ſtands 55-6. that is, 55 min. 7 the Departure 3 then for 60, un- 
der 3 Points, and againſt 69, under the Title Les. ſtands 49.9. that 
1549 min. 2 the Difference of Latitudez and under the Title Dep. 
ſtands 33-3. that is 33 min. }, the -Departure 3 then add the Diffe- 
rence of Latitude and Departure for 60, to the Difference of Latitude 
and Departure for 100, and the Sum is 133 the Difference of Latitude, 
and 88 ?, the Departure required. 

This Table is alſo uſeful in the reſolution of the reſt of the Pxoblems 
of. Plain Sailing, which for brevities ſake are omitted 3 but- the general . 
uſc of it is in the exa& working of a Traverſe. 

Example ' 1. 

Suppoſe a Ship bound toa certain Port fails $. E. by South, 49 min; 
then E.S.E. 3 Eaſt. 52 min. then Eaſt by North 5 Eaſt, 62 min. then 
S. S.W..; Weſt, 57 min. then South 4 Eaſt 39 min. to find the Diffc- 
rence of Latitude and Departurethat the Ship hath made. 

Set down the ſeveral Courſes and Diſtances 3- firſt allowing for Lee- 
way, if any 3 then proceed to look out the Difference of Latitude and 
Departure for each Courſe and Diſtance (by the dire&ions before - gi- 
ven), in the Table, placing them in their proper Columns, (viz.) If 
the Courſe be Northerly, the Difference of Latitude muſt. be put in the 
North Column; if Southerly, in the South Column ; if it be Eafterly; 
the Departure muſt be put in the Eaſt Column 3 if Weſterly, - in the 
Weſt Culumn, as was before direQed : Then having framed the Ta- 
ble, add up the Columns of Difference of Latitude and Departure, 
and ſubtract the lefler Difference of Laticude and Departure from-the 

reater, and the Remainder is the whole Difference of Latitude and * 

epaxture the Ship hath made, . 

| The -- 


The Uſe of the Table. 


z6 
Tiie Table, 

" Kok v& [Diff Lat. | Departure. 
Courſes. |S | Nor. [Sou: | Eaſt. [Wit 
S. E, by 8. 49 40. 7 27, 21 

E. S. E. 3 E. [52 I5.1149 7 

E.by N.z E. 62 OG. 1 G1» 7 
$.S.W. i W.|57 FO- 3 26. 9 

-» & |39 38.8|03. 8 
06, 1144.9. 142.4|26. 9 

6.1! 26.9 

138.8 Ts 


— Example 2. 


The whole Difference 
of Latitude is 138 +, 
South, the Departure 
I15 I Eaſt. 


The Courſes being given in degrees, whichoften happens by reaſon 
of allowance for the Variation of the Compals, and in the like Caſes, 

Suppoſe a Ship bound to a certain Port ſails North 34*, Weſt 65 min, 
then North,67*, Welt 56 min. then South,78" Weſt 48 min.then North, 
23” Eali 54 min. then North 6*, Eaſt 36 min.and the Difference of Lati- 
tude and Departure required. 


The Table. = 

Diff. Lat.| Departure | 

ns BR vTY 

Courſes. S | Nov. | Sow. 7 W eh. 

NW M_ 65 53-9 ES] 36.3 

N. W, 67* [56] 219 _ 

S. W. 28* [48 — | 7” 
N, E. 23* [54/497 win 
N.E. 069 36| 35-8 —— 

YT]. MS 20% 24-9]134.8 

I6. © 2 4+9 


The whole Difference 
of Latitude is 151 4- 
North, the Departuxe 


I Og Po Weſts 


Some 
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Some Neceſſary Aſtronomical Definitions. 


He Poles of the World, are two fixed Points in the Heavens op» 

£ polite one to the other 3 the one viſible to us, called the North 
Pole, marked with the Letter N 3 the other not vitible to us, called the 
South Pole, marked with S., 


139 Aftronomical Definitions, 


The Axis of the World is a Line imagined to paſs from Pole to Pole, 
about which is performed the Diurnal Revolution. 

The Equinofiat is a great Citele, 90 deg. diltant from the Poles of 
the World, and divides it into the North and South Hemiſpheres, it is 
noted by the Letters E. W. 

The Ecliptick is a great Circle interſeQing the EquinoGial in two 
oppoſite Points, the beginning of Aries, and the beginning of Libra, 
and makes an Angle therewith of 23 deg. 30 min. It is divided into 
twelve Signs, each containing 30 deg- Which areas follows ; 


Aries NY) Libra Ls 
Tanrus & Scorpio 1m 
Gemint 1\ Are Northem{, JSagittarius 7 ( Are Southern 


Cancer x\ Signs. \ Capricornes vil Signs, 
Leo 4A Aquarins =: 
Virgo ny Piſces BY 

The Ecliptich, is noted by the CharaQeers of the twelve Signs, 

The Poles of the Ecliptick are two Points, 23" 30/ from the Poles 
of the World, repreſented by G and D. 

The Zadiack is a Zone, having between 8 and 9 tgegrees of Lati- 
tude, on either fide the Ecliptick, and limits the Latitude of the Planets 
in their Revolution. 

The Meridians are great Circles interſecting each other in the Poles 
- the World, -and cutting the EquinoGtial at Right Angles, as 

,M.S. 

The Tropicks are two ſmall Circles, 23” 30” diſtant from the Equi- 
noGtial, being parallel chereto, and are the Limits of the Sun's greateſt 
Declinationz the North Tropick being marked with s C, the South 
with ve B. 

The Poler Circles are two ſmall Circles, 23* 3c/ diſtant from the 
Poles of che World, being parallel to the EquinoRial, as F G. and 
DY, 

The Zenith is a Point imagined: in the” Heavens, dircly over our 
Heads ( viz. ) 90* diltant from the Horizon, as Z. 

The Nadir is a Point diametrically oppolite to the Zenith, as R. 

The Azimmths are great Circles interſeQing each other in the Zenith 
2nd Nadir, and cutting the Horizon at Right-Angles, Z. A.R. 

The Horizon is a great Circle,90" diſtant from the Zenith and Nadir, 
and divides the World into the Viſible and Inviſible Hcmiſpheres, as 


H QO, ; The 
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The Meridian of a Place, is that Mcridian which paſſcth by the Ze. 
nith and Nadir of the ſaid place. 

Pargsllels of Altituds, or Almicanters, axe {mall Circles parallel to 
the Horizon, imagined to paſs through any degree of Altitude be- 
tween the Horizon and the Zenith, as L. P. T. 

Parallels of Declination or Latitude, are (mall Circles parallel to 
the Equinoctial, and are called Paraltels of Declination, with r 
to the Sun or Stars, and Parallcls of Latitude reſpeQing the Earth. 

Circles of Longitude in the Heavens are great Circles interſeQing 
each other in the Poles of the Ecliptick, and interſcing the Ecliptick 
at right Angles. 

The Latizzde of 2 Star, is an Arch of a Circle of Longitude, con- 
tained between the Center of the Star and the Ecliptick, and is ac- 
counted either Northerly or Southerly, | 

The Longitxde of a Star, is an Arch of the Ecliptick, contained 
between the Circle of Longitude of the Star, and the beginning of 
Aries, and is accounted according to the ſucceſſion of the Signs. 

The Declination of the Sun or Stars, is an Arch of the Meridian, 
contained between the Center of the Sun or Star, and the Equinodial, 
and is accounted either Northerly or Southerly. 

The Right Aſcenſion is the Degree and Minute of the Equinodtial 
that comes to the Meridian with the Sun or Star. 

Oblique Aſcenſion, is an Arch of the EquinoCtial, contained Hetween 
the beginning of Aries, and the Degree and Minute of the Equinoe 
Rial that riſeth with the Center of the Sun or Star. | 

Oblique Deſcenſion, is the Degree and Minute of the Equino@iial, 
that (ets with the Sun orStar. | 

Aﬀſcenſional Difference, is an Arch of the EquinoGtial, contained be 
tween the Right and Oblique Aſcenſion. 

The Amplitnde, is an Arch of the Horizon, being the Diſtance of 
the riſing or ſetting of the Sun or Star from the Eaſt and Weſt, and is 
accounted either Northerly or Southerly. 

The Latitude of a place, is the height of the Pole above the Hori- 
zon, or the diſtance between the Zenith and the EquinoGRial, 

Longitude on the Earth, is an Arch of the Equinoctial, co:rta +4 
between the Meridian of the place, where Longitude is afſigi:cd to be» 
gin, and the Meridian of any other place, and is accounted Ealte:'y. 
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The Axis of the World is a Line imagined to paſs from Pole to Pole, 
about which is performed the Diurnal Revotution, 

The Equinotfial is a great Citele, 90 deg. diftant from the Poles of 
the World, and divides it into the North and South Hemiſpheres, it is 
noted by the Letters E. W. 

The Ecliprick is a great Circle interſeQing the EquinoGial in two 
oppoſite Points, the beginning of Aries, and the beginning of Libra, 
and makes an Angle therewith of 23 deg. 30 min. It js divided into 
twelve Signs, each containing 30 deg: Which areas follows ; 


Aries NY Libra ot 
Tanrus & Scorpio 1M 
Gemins mT\ Arc Northern agittarius 7\ Are Southern- 

Cancer x\ Signs» [apr ul Signs, 

Leo A Aquarins =: 

Virgo me Piſces + 

The Ecliptich, is noted by the CharaQers of the twelve Signs, 

The Poles of the Ecliptick are two Points, 23" 307 from the Poles 
of the World, reprefented by G and D. 

The Zodiack is a Zone, having between 8 and 9 tegrees of Lati- 
tude, on either fide the Ecliptick, and limits the Latitude of the Planets 
in their Revolution. 

The Meridians are great Circles interſecting each other in the Poles 
- the World, and cutting the Equinoctial at Right Angles, as 

,M.S. 

The Tropicks are two ſmall Circles, 23" 30” diſtant from the Equi- 
noctial, being parallel chereto, and are the Limits of the Sun's greateſt 
Declinationz the North Tropick being marked with s C, the South 
with ve B. 

The Poler Circles are two ſmall Circles, 23* 3c/ diſtant from the 
Poles of che World, being parallel to the EquinoRial, as F G. and 
DY, 

The Zenith is a Point imagined: in the” Heavens, dircly over our 
Heads ( viz. ) 90* diltant from the Horizon, as Z. 

The Nadir is a Point diametrically oppoſite to the Zenith, as R. 

The Azimmhs are great Circles interſeing each other in the Zenith 
and Nadir, and cutting the Horizon at Right-Angles, Z. A.R. 

The Horizon is a great Circle,90" diſtant from the Zenith and Nadir, 
and divides the World into the Viſible and Inviſible Hcmiſpheres, as 
H O, | The 
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The Meridian of a Place, is that Mcridian which paſſeth by the Ze 
nith and Nadir of the ſaid place, 

Pargllels of Altitude, or Almicanters, axe {mall Circles parallel to 
the Horizon, imagined to paſs through any degree of Altitude be- 
tween the Horizon and the Zenith, as L. P. T. 

Parallels of Decl:nation or Latitude, are ſmall Circles parallel to 
the Equinodtial, and are called Parallels of Declination, with r 
eo the Sun or Stars, and Parallcls of Latitude reſpeQing the Earth. 

Circles of Longitade in the Heavens are great Circles interſeing 
each other in the Poles of the Ecliptick, and interſcRing the Ecliptick 
at right Angles. 

The Latitzde of a Star, is an Arch of a Circle of Longitude, con- 
tained between the Center of the Star and the Ecliptick, and is ac- 
counted cither Northerly or Southerly. | 

The Longitzde of a Star, is an Arch of the Ecliptick, contained 
between the Circle of Longitude of the Star, and the beginning of 
Aries, and is accounted according to the ſucceſſion of the Signs. 

The Declination of the Sun or Stars, is an Arch of the Meridian, 
contained between the Center of the Sun or Star, and the EquinoGial, 
and is accounted either Northerly or Southerly. 

The Right Aſcenſion is the Degree and Minute of the Equinodtial 
that comes to the Meridian with the Sun or Star. 

Oblique Aſcenſion, is an Arch of the EquinoGtial, contained Hetween 
the beginning of Aries, and the Degree and Minute' of the Equinoe 
Rial that riſeth with the Center of the Sun or Star. | 

Oblique Deſcenſion, is the Degree and Minute of the Equino@tial, 
that ſets with the Sun or Star. | 

Aſcenſional Difference, is an Arch of the EquinoGial, contained be 
tween the Right and Oblique Aſcenſion. 

The Amplitnde, is an Arch of the Horizon, being the Diſtance of 
the riſing or ſetting of the Sun or Star from the Eaſt and Weſt, and is 
accounted either Northerly or Southerly, 


The Latitude of a place, is the height of the Pole above the Hori- | 


zon, Or the diſtance between the Zenith and the EquinoRial. 
Longitude on the Earth, is an Arch of the Equinoctial, co:ta 4 

between the Meridian of the place, where Longicude is aſſigi::4 to be» 

gin, and the Meridian of any other place, and is accounted Ealte:'y. 
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Aſtronomical Problems uſeful in Navization, 


PROBLEM | 


Tx Suns Place and greateſt Declinati-»: ,,iven, to find its pre» 
t ſcnt Declination. 
BY iq Example. 
Suppoſe the Suns Place to be 20” 30/ of Gem, the greateſt Declina- 
| tion is (always) 23* 363 it's required to find the preſcnt Declination, 


The Operation by the Logavithms. 


As Radius ; 10.00000 

ToS, Suns greateſt Declination 23* 30/ 9.60069 

So is S. Suns Longitude 80* 3c/ from Aries 9:99400 

ToS, Suns preſent Declin.required,which is Nor.23* / 9.59469 
By the Gunter, 


TheExtent from Radius S. 90), to S. 23* 30/, (hall reach from $.-80* 

of, to S. 23* g! the Declination required. 

Note, The Suns Longitude 1s reckoned from the next EquinoGtial 
Point 3 - therefore if the Sun be in Aries, Taurus, Gemini,Capricornus, A- 
quarins, Piſces, the Longitude is accounted from Aries z but if in Cancer, 
Leo, Virgo, Libra, Scorpio, or $agittarins, it is accounted from Libra, 

Aries, Taurus, Gemini, Cancer, Leo, Virgo, arc called Northern Signs; 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius, and Piſes, axe called 
Southern Signs. Conſcqueotly it the Suns Place be in any of the firſt 
fix, the Declination is Northerly 3 but if in any of the latter ſix, the 


Declination is Southerly. 


PROB, IL 
The Suns greateſt Declination, and preſent Declination given, to find 
its places 
Example. 


The Suns greateſt Declination is 23* 30/ : the preſent Declination, 
ſuppoſe to be 182 30/ North increaſing, and the Suns place required. 


By 
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By the Logarithms. 
As S. of the Suns greater Declination 23* 3o/ 9.50069 
To Radius 10.00000 
So is S. of the preſent Declination 18* 30/ North 9.50147 


To the S. Suns Place in the Ecliptick required, 52" 437 9 90078 


That is one Sign, ( 30* making a Sign) and 22* 43/.from Aries, 
becauſe the Decliaation is North and increafing, that is, in 22* 437 of 
Taurss 3 but if the Declination had been decreaſing, it mult have been 
accounted from Libra, and then it would have been 7? 177 in Leo, 


By the Gunter, 
The Extent of the Compaſſes trom the S. 23* 3o/, the greateſt De- 
clination, to Radius S. 90*, ſhall reach from $. 18* 3&/, the Suns pre- 
ſent Declination, to the S, Suns Place 52" 437 required. 


PRO B, II. 


The Suns Place and greateſt Declination given, to find the Right 
 Aſcenhion, 
Example, 
Suppoſe the Suns Place to be 10® 307 in Aquarizs, and the Right 
Aſcenſion required. 
The Operation by the Logarithms. - 


As Radius 10.00000 

To Tang. of the Suns Longitude from Y* 49* 3c? 10.0. $50 

So is Sc, of the greateſt Declination 23* 30/ 9 96230 - 

To Tang. of Right Aſcenſion required 47* 027 10.03080 
By the Gunter. 


The Extent from Radius S. g0?, to Sc, of the greateſt Declination 
66" 30f, ſhall reach fromTang, Suns Longitude from 49? 3, to: 
Tang, Right Aſcenſion 4.7 02/ required, : 

Nate, This Proportion: gives the Right Aſcenſion from the next 
EquinoGial Point ; but ic ought to he accounted from Aries according 
to the order and ſucceſſion of the Signs z and therefore in this laſt caſe 
47® = £ ſubtraQed trom 360", gives 312* 58/ the Right Aſcenſion re- 
quired, . 


PROB, 
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PROB. Iv. 


The Latitude of a Place, and the Suns Declination given, to find the 
Suns Amplitude. 
- Example. 
T | Suppoſe the Latitude 51* 327 North, as the Suns Declination 
152 24 North, andthe Amplitude required. 


The Operation by the Logarithms. 


As Sc. of the Latitude 51* 32/ 9.79383 

To Radius * 10.00000 

SoisS. of the Declination 15” 207 North 9442231 

To $, Amplitude required, which is 25* cg/ 9.62848 
By the Gunter. 


The Extent from Sc. of the Latitude 38* 28/, to the. of the Decli- 


nation 15* 20/ North, ſhall reach from Radius S, 90? toS. Amplitude 
25 11 North required. 


Note, If the Declination be Northerly, the Amplitude is Norther= 
ly 3 if the Declination be Southerly, the Amplitude is alſo Southerly. 


PROB., V. 
The Latitude of a Place, and the Suns Declination given, to find 
Gg the Aſcenſional Difference, 


Example. 


Suppoſe in the Latitude of 519 32/ North, the Suns Declination is 
10® 457 North, and the Aſcenſional Difference required, 


The Operation by the Logarithms. 


' As Tang, 38* 287 the Compl. Latitude 9.90008 
To Radius 10,00000 
So is Tang, 10* 45” the Suns Declination 9.27842 


To S, 13* 49/ the Aſcenfional Difference required 9g. 37834 


By the Gunter. 


The Extent from Tang. 38* 28/ to Tang, 109 45/, ſhall reach from 
| RadiusS. go", toE. 13" 49/ required, 


- 


PROB, 


PROBLEM. VI. 


To find the Oblique Aſcenſion or Deſcenfion. * 

Firſt, Find the Aicenſional Difference by the fifth Problem. 

Secondly, The right Aſcenſton by the third Problem, 

Then if. the Suns Declination be Northerly, the Aſcenſional Differ 
ence ſubtracted from the Right Aſcenſion, gives the Oblique Aſcenſi- 
on, and added thereto the Oblique Deſcenſion. But if the Suns De» 
clination be Southerly, the Aſcenſion Difference added to the Right 
Aſcenſion, you the Oblique Aſcenſion,” and ſubtracted , gives the 
Oblique Deſcenfion. 

Note, That if the Aſcenſional Difference exceed the Right Aſcenſi- 
on, add to the Right Aſcenſion 366*, and then ſubtract the Aſcenlio» 
nal Difference therefrom. 

Or if both being added together, exceed 360®, the Exceſs is the 
Oblique Aſcenſion or Deſcenſion required. 


PROBLEM vIL. 


To find the Time of the Sun's Riſing or Setting, and Length of the 
Day. Find the Aſcenfional Difference by the fifth Problems 
Which converted to Hours and Minutes of time, accounting for 


15% one hour, and for every degree leſs than 15® 4/ of Time, and for - 


every 15” of Motion, 17 of Time. 

If the Suns Declination be Northerly, the Aſcenſional Difference 
added to fix hours, gives the time of Sun ſetting, and ſubtracted, the 
time of Sun Riling, 

If the Declination be Southerly, contrarily the Aſcenfional Differ. 
ence added,gives the time of Sun Riſing, ſubtracted, the time cf ſetting. 

The time of Sun ſetcing doubled gives the length of the Day, the 
time of Sun riting doubled the length of the Night. 

Example. 
In Lat. 51” 32/ North, ſuppoſe the Suns Declination 12* 157 North, 
The Aſcenſional Ditt. 30” 277, which reduced, my hours 2 min. fere. 
A 


6 
Time Sun Setting. 8 2 
Time Sun Riſing, 3 
Length of the Day ” os 
Length of the Night 7 
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PROBLEM vIII. 
The Latitude of the Place, the Suns Alticude and Declination given, 
to hind the Azimuth. 


| Example. 
In the Latitude 5 1* 327 North, ſuppoſe the. Suns D:clination to be 
20? 3o/ North, the Altitude 47" 30f, and the Azimuth required, 


The Rule. 

Take the Complement of the Algjtude, the Complement of the La- 
titude, and the Complement of the eclination to go degrees z add 
them together, and take the half ſum 3 ſubtract the Complement of 
the Declination from the half ſumy 3nd take the Remainder z then ſet 
down the Complement Arithmetical of the Sings of the Comp'ement 
Altitude, and Complement Declination, and thereto add the Signs of 
the half ſum and Remainder, half the Sum of theſe four Logarithms, 
is the Sc. of half the Azimuth required. 

Note. If the Declination be South in North Laticude, or North in 
South Latitude, inſtead of taking the Complement of the Declination 
to 90® 3 there muſt be go deg .added thereto,and then proceed as before. 


| The Operation by the Logarithms. + 


S. 42* 307 Compl, Altitude —— Comp. Arith. 0.17032 
S. 38 28 Compl|. Latitude ——- Comp. Arith. 0.20617 
69 30 Compl. Declination, 


150 28 Sum, 
S, 75 14 half Sum— 9.98541 


"> 7 (66- Exceſs of + Sum above Compl. Declination 8.99955 
Sum 1936145 

Sc, of 61* 21f > : Half Sum 9.68072 © 
61 21 2 OY EY 

Which doubled 122 42,is the Suns Azimuth from the North required. 


The Operation by Gunters Scale. 


The Extent of the Compaſſes from Radius S. go", to the S. 24* 20f 
the Complement of the Altitude, ſhall reach from S. 38" 28/ the Com# 
plement of the Latitude, to the S. of 24' 40/ : then the Extent from 

| S. 24”. 
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S. 24" 40/ to S. 75” 14/7 the half Sum, ſhall reach from S. 5® 44/7 the 
excels of the half Sum, above the Complement Declination, to 122* 
42/ (upon the Line of verſed Sines) which is the Azimuth required. 
Example 2, 
In the Latitude 51 deg. 32 min. North, the Suns Declination is 18 
deg. 15 min. South, the Altitude 17 deg. 45 min- and the Azimuth 
fiom the North required. , 


The Operation of the Logarithme. 
$. 72* 15” The Compl. Altitude —— Comp. Arith, 0.02118 
$.38 2g The Compl. Latitude Comp. Arith. 0.20617 
108 15 Declination, 90 deg, being added, becauſe South. 


218 58 Surn, 


S.109 29 half Sum, Compl. to 180", is 70® 317 — — 9.97439 
|S. 1 14 Remainder ————— 8.33292 
Sum 18.53466 
Sc. of 79" 20/ Half Sum 9.26733 
79 20 


Which doubkd 158 4o, is the Azimuth from the North required, 


By the Gunter. 

The Extent from Radius S. 90*, to the S. 72* r5/ the Complement 
Altitude, ſhall reach from the S. 38” 28/ the Compl. Latitude, to the 
S. 36* 204; then the Extent from the S. 36* 2c/, to S. 70* 31/ the 
Complement of 109* 297 ( the half Sum ) to 280?, (hall reach from 
the Remainder. S. 1* 14/, to 158* 4& (upon the Line of verſed Sines) 
the Azimuth required. 

In South Latitude, the Operation is the ſame with the two precede- 
ing Examples, only the Azimuth is found from the South. 

After the ſame manner you may find the Azimuth of any Star. 


; PROBLEM I% 
The Latitude of the Place, the Suns Declination and Altitude bce 
ing given, to find the hour of the Day. 
Example. 
In the Latitude 5 1* 327 North, ſuppole the Suns Declination 23* 3&/ 
North, the Altitude 36* 3&7 in the Afternoon, and the Hour from 


Noon required. 
T | | The 


— 9 OR — _ 


— -—— a _——_— —_ . 
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The Rule. 

Take the Complement of the Declination, the Complement of the 
Latitude, and the Complement of the Altitude to 90 deg. add them 
rogether and take the half Sum 3 ſubtra& the Complement of the Al- 
titude from the half Sum,and take the Remainder ; then ſet down the 
Complement Arithmetical of the Sines of the Complement Declination, 
and Complement Latitude, and thereto add the Sines of the half Sum 
and Remainder 3 half the Sum of theſe four Logarithms, is the Sc. of 
half the time required in degrees and minutes. * 


146. 


The Operation by the Logarithms. 


S. 66* 3 Compl. Declination. Comp. Arith. 0.0376r 
S. 38 28 Compl. Latitude ————Comp. Arith. 0.20617 
53 30 Compl. Altitude. 


157 28 Sum, 


S. 78 44 half Sum, ———— — — 999155 
S. 25 14 Remainder. tence RS 
Sum 19.86505 
Sc, of 31* 077 - ———— Half Sum 9.93252 
31 07 _—_ 


Which doubled 62 14 Which reduced into time makes 4 hours 9/, » 
the time required, 


But if it had been in the Forenoon, 4 hours 9 min, ſubtratced from 
12 hours, leaves z hours 51 min. for the time. 

If the Declination had bzen Southerly, all the Difference in the 
Operation is, That inſtcad of taking the Complement of the Declina- 
tionto go deg. there muſt be 90 deg. added thereto, as in the ſecond 
Example of the cighth Problem. 


By the Gunter. 


The Extent of the Compaſſes from Radius S. 90 deg. to the $. 66 
deg- 30 min. the Complement of the Declination (hall reach from the 
S. 38 deg. 28 min. the Complement Latitude toS. 34 deg 40 min. then 
the Extent from the S. 34 deg. 40 min. to the S. of 78 deg. 44 min. the 
half Sum, ſhall reach from the Remainder S. 25 deg. 14 min. to 62 deg, 
24 min» ( upon the Lineof Verſed Sines ) requircd, 

| PROB- 


Om OO OD SCC 
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Having the Latitude of the Place, the Suns Right Aſcenſion, with 
the Right Aſcenſion, Declination, and Altitude of a Star given, to 
tind the Hour of the Night. , 

Ex:mple. | 


In the Latitude 5 x deg. 32 min. North, on the 7th of Fanuary 1679, 
the Suns Right Aſcenſion is 20 Hours, the Right Aſcenſion of the 
Lions Tail 1s 11 hours 32 min. the Declination 16 deg. 25 min. North, 
the Altitude 30 deg. 3o min, to the Ealtward of the Meridian, the 
Hour of the Night required. 
| The Rule. 


Take the Complement of the Stars Declination, the Complement 
of the Latitude of the Place, and the Complement of the Stars Alti- 
tude ; add them together and take the halt Sum, ſubtrakt the Com- 
plement of the Altitude from the half Sum, and reſerve the Remain- 
der 3 then ſet down the Complement Arithmetical of the Sines, of the 
Complements of the Stars Declination, and of the Latitude of the 
Place, and thereto add the Sings of the half Sum and Remainder ; 
Halt the Sum of theſe four Logarichms, is the Sc. of half the Stars di- 
ſtance from the Meridian. 


The Operation by the Logarithms. ®* 


S. 73* 35/ Compl. Stars Declination —- Comp. Arith. 0.01808 
S. 38 28 Compl. Latitude —<———.— —Comp. Arith. 0.20617 
59 39 Compl, Stars Altitude. ; 
171 33 Sun | 
S. $5 46 Half Sum. —————-——————— 99988 
S. 26 16 Remainder. ————————— -——-— 9.64596 
Oe Sum 19.86902 


Sc, of zo" 4d ————— Half Sum 9-93451 
Z0 40 | 


——_———__D— 


Which doubled is 6x 20 Which reduced into Time, givez 4 hours 
5 minutes, 


'T 2 - _ Notes 


1483 Aſtronomical P2oblems. 


Note, If the Star be to the Eaſtward of the Meridian, then ſubtra&t 
the time produced by the Operation from 12 hours, (as in the Exam- 
ple foregoing) 3 but if the Star be to the Weltward of the Meridian, 
rake the time produced by the Operation 3 to which adding the Stars 
Right Aſcenſion, and ſubtrating the Suns Right Aſcenſion, - gives 
the Hour of the Night ; but it the Stars Right Aſcenſion added to the 
Time forementioned, be leſs than the Suns Right Aſcenfion, add there- 
to 24 hours, and then ſubtraQ it, and it gives the Time of Night re- 

ired, 

”_ Hours 5 min. ſubtracted from 12 hours, ( becauſe the Star is to 
the Eaftward of the Meridian ) leaves 7 hours 55 min. to which adding 
the Stars Right Aſcenſion 1x hours 32 min. makes 19 hours 27 min. 
to which adding 24 hours, makes 43 hours 27 min. ſubtract the Suns 
Right Aſcenſion 20 hours, and there remains 23 hours 27 min. which 
being accounted from the preceding Midnight, ( as it muſt always be) 
gives 11 hours 27 min. for the Time of the Night required. 

Note further, If the Stars Declination be South, and the Obſervation 
made in North Latitude, or Declination North in South Latitude, in 
ſtead of taking the Complement Declination to go deg. there muſt be 
90 deg. added to it, as hath been ſhown in the cighth and ninth pre» 
ceding Problems, 


The Operation by Gunter's Scale. 


The Exteng,of the Compaſſes from Radius S. go, to the S. of 73 
deg 35 min. the Complement of the Stars Declination, ſhall reach 
from the S. 38 deg. 28 min. the Complement of the Latitude, to S. of 
36 deg. 40 min. then the Extent from S. 36 deg. 40 min. to. 85 
deg. 46 min. the half Sum, (hall reach from S. 26 deg. 16 min. the Re- 
mainder, to 61 deg- 20 min. ( upon the Line of Verſed Sines ) requi- 
red :; With which proceed, as hath been direRed, to find the Hour of 


the Night. 


A RUTTER, 


Containing the Courſes and Diſtances of ſome of the moſt Emi- 
nent Places on the Coaſt of England, Scotland, axd Iie- 
land, France, Spain, ad Portugal. As alſo the Tiwart 
Courſes between the Eaſt Craft of England and Holland, 
the South Coaſt of England and France, and the Weſt Coaſt 
of England aza Ireland, 


The Eft Goat of England and Scotland. 
Leag. 


Rom the North Foreland to the North-end of Goodwin,E. by S.—01; 
. Fromm the North-Foreland to Kentiſh- Knock, N. by E. ——— -—05 


From the North Foreland to Orfordneſs, North, —— —— —— I4 
From the Galloper to Orfordneſs, N. N. W. —— ——— ———— 10 
From Leyſtaff to Yarmouth, North ——— I ——C: 
From Tarmouth to Winterton, N by W. — — 027 
From Cromer tO Blackuey, W. N. W, —<——— — 034 
From Blackney to Burnum within the Sand, Weſt —— 06. 


From the Spurn to Flamborongh-Head, N. N. W. ————————og 


From Scarbrough to Whitby, N, W, by W. — —— o5; 
From Whitby to Tinmouth, N. W. —m—m—m—_——_— 4 
From Tinmonth to Coquet-Iland, N., N. W, — ————————— 09 
From the Staples to Barwick,, W. N; W. —- -— 03 
From the Staples to St. Abbs- Head, N. W., — —_— O74 
From Aberdene to Boekneſs, N. N, E. — - - I2 


From Boekneſs tO Catneſs,N. We — == mmm. we—— 
Thwart Courſes from England to Holland, &c. 


From the Foreland to Fluſhing, Eaſt, Northerly, — —c - 
From the Foreland to the Teſſet, N. E, —— -n—— —45 
.From Orfordneſs to the Teſſel, OT, et cog Eon 37 
From the Spwrn to the Teſſel, E. by S. — 59 
From Tinmonth to the Naze of Norway. 'N. E. by E, — 102 


From Tinmouth to Holy Land, Eaſt by South, —— —————— 106 
From Tinmouth to the Scaw, E.N.E, 


— —_——— 


- - - « *% 


From .J..: 
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From Tarmontbto the Teſt, E.N. E, —— — ————— 34 
From New- Caſtle to Maers-deep, E.N. BE, —— —————— 83 
From Aberdene to Maers deep, SE. — —— ——————13 
From Doper to the Maes, N. E. by E ————————- 34 
From the North-Fore-land to the Maes, E.N.E. —— 32 
From New-Caftle to the Fly, E. S. E. — — 90 
From Scarbrough to Holy Land, Eaft, Northerly, ——————g 3 
The $Sonth Coaſt of England. 
From Dover to Dungezeſs, S. W. by W. ——— 09 
From Dwngeneſs to Fairlee, W. SW. ——— ——_— —— 03 
From Fairiee to Beachy, W. S. W. ——————- ———— og 
From Beachy to the Owers, Welt by South, ———— a 
From the Needles of 'the- Wight to Portland, W. S.W. — 2 
From Portland to Torbay, Welt, Southerly, ————— L2 
From Portland to the Start, W. SW, —————_—— 1; 
From the Start to the Rambead, W.N. W. —_ — 08 
From Falmenth to the Lizard, South by Weſt, — —04 
From the Start to the Eddy-Stone, Welt, — ————-————— og 
From the Start to the Lizard, Welt by South, — —nnrmmn a 
From the Lizard to the Layds-End, W. N. W. —————— — og 
From the Lands-End to Silly, W. S. W. — 08 
Thwart Courſes from the South Coaſt of England to France, 
From the Caskets to Blackneſs, E.N. E, ——— ———4$ 
From Beachy to Blackneſs, Eaſt, ——— ——-—-— ——- 20 
From the Iſle of IVight to Diep, E.S. E. —— — — ———- 37 
From Dover to Diep, South, — 
From Portland to Seynhead, S. E. by E. __ — —— 38 
From Beachy to Struyſart, South, — —-— ————————-. 4 


From Dover- Point tO Sruyſart, $. S. W. ———=—— ——— 3 3 
From Beacby tg the Caſquets, S. W, by W. == —-———— 23 


From Portland to the Caſquets, South by Eaſt, — —— ———= ; 3 
From Sly to the Coſquers, Eaſt, Southerly, —- —— _—— 56 
From the Lizard to Garnſey, Eaſt by South, ._—— — 37 
From the Stare to Seven Iſles, South by Eaſt, ——-—— — — 2 4 


From the Lizard to Paul de Lyon, S. E.by S. ————____—_— 29 
From Portland to Paul de Lyon, S. W.by $. ———_— 40 
From Sify to Uſhant, S., E. by S. —————————omnmnmnn 37 
From the Lizard to Vſhant, South, ——— —— 


From 
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From the Start to VUſhaut, S. W. by S. —— ———— c_— 40 


From Portland to Uſhant, $S, W, ———— — 3 
: The Weſt Coaft of England. 

From Sillyto the Cape of Cornwal, N. E. — — 09 

From the Cape of Corxwal to St. Tves, Eaſt by North, ————— os 

Froin St. Ives to Stoopert-Point, N. E.by E. ——— — 0g 

From Stoopert to Hartlexd- Point, N. E. by N. ——- — a; 


- a 18: 


From St. Ives to Hartland Point, N, E. 
From Hartland- Point to the Iſle of Londey, North, ——- 04 
From the Weſt-end of Loudey to Biddiford, E.S. E. ——- o5 
From Londey to the Holms, E. N. E. —- —_—_ 2 
From Steepholm to the River of Briſtol, N. E. by E. ——-— 72 
.From Steepholm to the Naes, W. N. W. — 
From the Naes to St. Gawens-point, Weſt, Northerly, ——— — 17 
From Gawens-point to Milford- Haven, N. W, by N. — — 04. 
From the Iiland Scalm to Ramſey, 'N. N, W, —————-—— © x. 


T he Coaſt of Ircland. 
From the South. end of the Saltees to Black: Rock, N. E. by E——o24 
From the Solteer to Tauſcer, DN. BE. moo eo mn cmmmmnnme 05. 
From Black-Rock to the Tuſcar, E, N. E. - 
From Green-Bay to the Bar of Waſhford, North, Weſterly, 3 Ll 
From the Bar to WWaſhford -——— — 02 : 
From Arkelo to Mizan- Head, North by Eaſt, Eafterly, — O2 
From Nicaſtle to the Point of Brabe, North, Weſterly, —— —. 02 
From Brahe. head to the Iſland Dalk,, North by Weſt, —— .——. 02! 


—__  ———_ — _—_— 


From Dalk to the Bar of Dublin, N, N, W, --— -—— O02 
From the Bar of Dublin to the City, W. S. W, ————.———— 02 
From Lambey to Carlingford, North by Weſt, — ——-——— ; 3 ; 
From Lambey to the South Rick, N.N. E. ————_— 23 
From the North and Sowth-Rock to Copeland Iſl:5, N. N. W. 06: 
From Copeland- Iſles to Knock fergns- Bay, N. W, _— — — of : 


From Lowgh-Swilly to Sheep- Haven, W. S. W, ——.——. — —— 04 
From the Iſland Tore to the Iſles of Aaron, S. W. by S. —-— —— Og 
From Telling- Head to Foo 7 7 Oy - ENTER ERIE ry 
From Black-Rock to Achle- Head, S.E. —— ——. | — z, 
From Slynebead to Galloway: Bay, S. E. -———_—_———_——— og 
From the Eay of Galloway to Blarkeys, S, W. by $. oc 22 
From Dingle. Haven to Skellocks, $. W. by &, —o—__—____. 07 
From 


; 


From the Point of Bilboa to Caftro, Welt ——— — 
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From Cope Dorſey to Mizan bead, E.S.E, ———— ————— 98 


From Sheeps-bead to Beer- Haven, North by Welt, ——- - 02. 
From Beer-Haven to the Iſland Whiddy, E. N. E. -- — 08 
From Mizau- Head to Cape Clare, Eaſt by South, _—— —— —— 06: 
From Cape Clare to Old bead, Ealt by North, —— — 13 
From 01d-bead to the Haven of King: ſail, North by Ealt, ——— 01; 
From 01d: bead to: Cork,, N. E. by Eaft, ————-—— — OF 
From Cork to Waterford, F.N. E. - ——— — 19 
Thwart Courſes from England to Ireland, 
From Groſholm to IVaterford, Welt by North, —- —— 21 
From the Rock Maſcus to Tuſcar, Weli by North, —- —-—— 08 
From the Rocks Smales to Twſcar, N. W. by N. - — 107. 


From the Lands. End of England to Tuſear, North by Weſt 490 
From the Lands-End of England to Waterford, N. N. W. ——— 40 
From the Holy Hill in the liland of Angleſey, to the Bar of Dub- 


liz, Wcſt by North, ————— ——— — 18; 
From Rokol to Black Rock,, South by Eaſt, —-—— —— —— — 80 
From Silly to Cape Dorſey, North Weſt by Welt, — — 56 


From the Lands-End of England to Cape Clare, N. W, by W. —x53 
From Silly to Cape Clare, North Welt, — — — 46 
From the Lands: End of England to Oldbead, North-Weſt, — 45 


The Coaſt of France, Spain,: and Portugal. 


From the Fourn to St. Matthews- Point, South South-Eaſt —— 04 
From St. Matthews- Peint to the Race of Fountuay, South by Eatt—og 
From Gloyland to Groy, Eaſt, - - - cg 
From Gloyland to Bell- Iſle, South-Eaſt by Eaſt, « n— 
From che Weſt-Pens to Bell-ITſle, Eaſt South-Eaſt, —- —— — 2x 
From the Eaſt-point of the Cardinal to the Mouth of Morbeam, 
North North Weſt, — —— 04 
From the Cardinal to Old Downs, Eaſt Nortk-Eaſt, —— -——— 06! 
From Armentiers to the Weſt-end of Uſe, South by Eaſt ——-— 07 
From the Eaſi-end of Bell-Iſle to Uſe, South Eaſt Eafterly ——<— 16 


—— — —c 


From Uſe to the Band of Oleron, South Ealt by Eaſt, —— 
From Bayon to John de Luz, South by Welt ——————- 04 
From John de Luz to $t. Sebaſtians, Welt ———— — —.— 8 
From Cape Martinhaco to Bilboa, South South-Weſt —<— — 96' 


— Og 


From Bilbog to Sts Antony, Welt by North — — ——_ 10 
From 
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From St. Autory to the Weſt Point of Andero, Welt —— os 
From Andero to Cape de Pinas, Welt, Northerly —— — — 38 
From Cape Pinas to Avilles, $.5.W., —— —— —— ———— 02: 
From Cape Pina to Ribadeus, S.W, by Weſt, —— — —— —14 
From Cape Pings to Ortegal, Weſt by North, Weſterly —— 29 
From Siverus to Cape de Prior, S. W. _ og 
From the Groyn to Ciſarga, Welt ——- — v8$ 
From Ciſarga to Cape de Bylem, S. W, by W. _ I2 
From Cape de Bylem to Cape Coriane, S. W— ——— 
From Cape Coriane to Cape Finiſterre, South ——. —— 02: 
From Cape Ortegal to Cape Coriane, S$. W. by W. — — 33 


From St. Sebaſtian to Bell-Ifle, N.N.W. Northerly ————— —— 80 
From Cape Martinchacs to Arcaſon, N. E. Eatterly ——— — 28 


From Cape Meartinchaco to Uſe, North, Ealterly —————— 60 
From Cape Ping to the Tower of Cordan, E. N. E, Eaſterly — 72 
From Cape Pinas to Bell-Iſle, N.N. E. = —— 80 
From Cape de Ortegal to Waterford in Ireland, North —— 168 
From Ciſargato Silly, North by Ealt ————— — 137 
From Cape Finifterre to Port a Port, S. S. E. ——— —— 44 
From Cape Finifterre to Avero, South by Ext — ———53 
From Cape Finiſterre to the Burlings, South ———— 67 
From Port a Port to Avero, South — — ——_ Io 


From Cape Montego tO the Burlings, S.W, —————_——; 
From the Bxrlings to Roxent, South by Eaſt, Eafterly —— — 16 


From Cape Pitcher to Cape St. Vincent, South Eaſterly 29 
From Cape Finiſterre to the Lizard, North North-Eaſt ——— 153 
From Villa Nova to Cape St. Maries, Eaſtby South — Og 
From Cape St. cMaries to Saltees, E. N.E, — —— 24 
From Cape St. Vincent to Cape St. eMaories, Eaſt —— 18: 
From St. Lucas to the Point of Cales, S, E. — =—— 0g 
From Cales to the Straits Mouth, S.S.E., — m— 
From the Point of Gibralter to Malaga, N, E. —————— 24 
From Malaga to Veles Malaga, Eaſt Northezly — 06; 
From the Point of Gibralter to Cape de Gat, Eaſt by North 66 


From Cape St. Vincent, to Cape Cantin, South ———— — 8 
From Cape St. Vincent to Cape de Geere, South, Weſterly —— 133 


» From Cape St. Maries to the Straits, E.S.E. Southerly — — 45 


z From Cape St. Marjes to Cape Cantin, South by Welt 


90 


V A Table 


154 


A Table of the Soundings coming into the Channel, reſpeiting 
the Bearings and Diſtances from Silly, Uſhant, the Li- 
zard, &c. With the various ſorts of Ground, 


S| Lat, | T 
®1|D. MJ- 


ſ#_ South, j951]59 20]5c|Branny ſand like ground wheat. 

S.S.E., 95159-12]45]VVhite ſand mixcd with ſhells. 

S.S.E. j62 50|Coarſe Owſe. 

E. S, E. 106 53|Toarſe ſand and fine red ſhells. 

E. by S. [o8|50. 12]5 8JOwly (and with Queen ſhells amongſt it. 
E. by N. j07/49-15]72|Owly like Muſtardſced with broken ſhells, 
N. [x5/48.50]72|Peppery fand black and yellow. 

N. [25/49-50[72|Black white and red Stones, with Owſe, 

E. [07/49-15]60|Some black ſand. 
E 
E 


Bearings+ The various ſorts of Ground. 


« [20]49. 15]80|Rocky ground. 

« [55 103]Fine white Sand. : 

E.ſ22/49- 10]85|Sand and Owſe together. - 
E.jro0[4-9.20]55|VVhite and red ſand mixed with ſhells, 
E.t50l49.50ſto0 VVhire ſand with Owſe and Nits, 
E 
[s 


py 7.1 


25149-5016 4|Branny ſand with white and red ſhells, 


— 


7 7 
* wg wy WC 2 DL 


26149-10{4 8|Black ſand. 
13/49-43'\65|Brauny ſand with ſome pieces of Shells, 
r0[4.9.40;65]3ranny (and, Herring bones, ſmall ſtones, 
10149.20]F7 Small red ſand. 


o 0 


% 


PP 


» 1 *% 


m EZ wm 
Z > tri 


N. 
Fa 100/49.4.7,102 V Vhite ſand then cntring on the Bank, 
E. [18 68|Red ſand with black & white ſcollop ſhells 
North. [1 2/49.15/65|Broken ſhells with white and red fand. 
North. |r0{49.47:65|V Vhite ſand on the Eaſt part of the Bank. 
« [231485 2|77]Red ſand and ſhells among it, : 
N.W.by N.|o7l49.40j5 4|More ſhells, the Lizard N.E. dift.18 leag. 
N.W. [o4'50. 1o/5o|tranny fand with black and broken ſhells. 
N.W. [07149:47j6c Stony ground. 
N.W.by W.[o4 20.2g088 Red and black ſand with gliſtering ſhclls, 
| N.W.by W.|2- z|\>hells and ſand like points of Needles, 
W.by N. [13/50.25{6 Fine white ſand with a little Ow(ſc. 
VVelt, [21/50.08[66 Red and black ſand with glittering ſhells. 
| 32/49. 5oſ75|fine white ſand ſmall and gliltering, (kells» 
3: Like broken V Vheat or coarſe Bran. 
. Bearings 


Z £: 
T 


£ 
< 
= 


& 


VV. by $ 


©, Lat. 


= E: | The various ſorts of Ground. 


* » by E. 2049-15 


* *Soundingscoming info the Channel, 155 


n—_—_ 


63|Full of (mall Mace ſand. 
80/Round ſtones mixcd with Scollop ſhells. 
60\5mall beaten ſhells and Hakes teeth. 

$ 5/Great and ſmall pieces of Cockle ſhells. 
55 Gray and brown ſand with white ſhells. 


30[53/ White and gray Mace ſand, 


653.Small Shells and Herring bones. 


$5; White and gray (and with ſmall red ſtones 


170 |Branny (and and ſome ſhells. 


65 Red ſand,ſhells,things like Needles points. 
79 Fine white ſand, 


$7/Dazling (and like Barley ſtraw. 

06 Full of Mace ſand and broken ſhells. 
63(Shells like Periwincles. 

70 Shells gray and red pieces of Cockle ſhells 
68|Grols white ſand with ſhells. 

64, V Vhite ſhells and fine ſmall tones, 
60/Hakes teeth,and ſhells like Oatmeal husks. 
72/Great ſtoneslike Beans and Peaſe. 

65/Sand and ſome ſhells. 

65! Fames's (hells. 


50|Small ſcollop thells with ſmall ſtones, 


50]Like husks of Oatmeal and ſmall ones. 
53|Rocky ground. 


48/Malhy ſhells, and {ome (collop ſhells. 
53/Maſhy ſhells and Hakes teeth. 
5o|Maſhy ſhells like Oatmeal husks, 
58|Maſhy ſhells and Hakes teeth. 

Stoaes as big as Beaus, ſo 4 leagues oft. 
Gray ſand like Oatmeal-flowcr. 


4 
= Maſhy ſhells and ſmall tones. 
45]Small ſhingly ſtones and waſhy ſhells. 


40|White ma{hy ſhells and white (tones. 
41|3lack gravelly ground with {mall fiones, 
57]Sc»llop ſhells. 


44\Great ſtones and rough ground. 


V 2 a Bearings. - 


156 


Bearings. ] © 
gC Beennet ES 
S/N. mile. | 135 
I W. 2 miles | *134 


S. x mile» 26 


Soundings in the Channel, 


The various ſorts of Ground. 


Dirty brown ſand and Hakes teeth. 
Dirty brown ſand. 
Fine ſand,and within this 28 and 30 fathom 


82140 


N.b W.Wly[12[38 
N, W.byW.i14[42 


yew the Dutt of a Griaditone, with Hakes 
teeth and ſhells. 


Gravelly ſand, ſmall tones and ſhells. 
| Reddiſh ſhells maſhed as if beaten in aMor- 
| 2 ter, white (and and Scollop ſhells. 


by E.|o8|3y 
North. o8]40 
N, by E. I54133 
N.E. by N.[11[41 
$1 40 
27 
20 


Small ſhingly ſtones as big as Peaſe, 
Streamy ground with ſmall ſtones. 

The ſame with ſome black ſand. 

Fine ſand and ſcollop ſhells. 

Fine ſand, ſcollop ſhells, and ſmall fiones. 
Shingly ground. 


Small ones. 


7 
I9 
13 


Great ſhingly ground. 
Small ſhingly ground. 
Rocky ground. 


All the ground from Albions to the Eatt end 
of the #/ight is chalky, it makes dents in 
the Tallow, and nothing comes up but 
blown fand in rowls, which willcrumble 
in your fingers, 


04116 
04121 
obs 
06 26] 


(t 
«N, W, 
N 


| 


Rough ground with ſome big liones, 


A kind of ſandy fiſhing ground, 


Fiſhing-ground ſomewhat red,with ſtones. 


as big as Peaſc, and ſome as Beans. 


Di- 
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Directions to ſail into ſome of the Principal Harbours 
on the Coaſt of England. 


Dire@ions to ſail into Silly. 


g7 is divided into divers Iflands 3 along the Weſt fide lyeth a great 
many Rocks. There are ſeveral Channels through which to go in, 
but the Southermoſt, called St. Mary's Sound, 1s the beſt, being a fair 
opening of a Channel, but near the midde(i lye two ſunken Rocks, which 
in foul weather the Sea may be ſeen to break over 3 it is beſt to leave 
them on the Larboard ſidegoing in, and on the Starboard coming out 3 
go ſo near the Starboard-ſhore, as that a Stone may be almoſt thrown on 
Shoxe 3 and when you are within the Point, luff up round and come to 
an Anchor in ſight of the Houſes 3 or when the Town is brought open 
with the Valley,leave two thirds of the Harbour on the Larboard-fide. 


DireGions to ſail into Mounts- Bay. 

If you are bound into Mexnts-Bay with an Eaſterly Wind, keep not 
too near the Lizard ſhoregeſpecially at the Manacles,for without the Ma- 
nacles there are ſunken Rocks. To avoid which, be ſure to keep ſo far 
off the ſhore, that all the Spire of the Steeple called Keveron may be {een 
above the Land; fo ſhall you go clear of them unto the Lizard Point; 
from whence there lycth a ledge of Rocks, which all ſhew themſelves at 
low water. About five leagues North-Weſt from the Lizard lyeth 
Moxnts Bay, on the Eaſt fide of which is a high Land, whereon ftands a 
Caſtle called St. Michaels Mount to the Eaftward of which lyeth a great 
range of Rocks from the Land, a League into the Sea, whereof beſure 
to be careful in dark Weather 3 from thence to the Southward towards 
the Lizard, the Coaſt is very full of Rocks, but lie not far off the ſhore. 

To fail into Mounts Bay coming from the Lands-Exd, or the Lizard, 
the ground is very clear all over, and fine Sand untoa mile of the 
fhore, between 20 and 23 fathom. 


To ſail into Foy, 
To fail into Foy, it is neceflary to have atleaſt half flood 3 Run ir 
amidſt the Channel between the two Points, and being come within, 
chuſe cither ſide, but the moſt water is by the Weſt- Land, between 


the Stakes and the Square Steeple, Being cone within the Stakes, (as 
you. -. 
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you come in by the Land) bear ſomewhat off preſently from the Weſt 
ſhore, almoſt into the mid(t of the Channel neareſt the Weſt Shore, un- 
til you come before the Village that lieth on the Welt fide; where is a 
deep Dock, in which Ships that draw 16 foot may lic a-float at low 
water 3 four Ships may lie in the ſaid Dock: 


TD ſail into Falmouth. 


Four leagues South-Weſt by South from Foy, Iy«th Deadmanr- 
Head, and two leagues to the Weſtward lycth the Hiven of Falmouth 
upon the Wett Point of the Heaven of Falmouth (tandeth a Caltle up- 
on the high Land, called Pendenxis : In the entry neare(} the (aid Weli 
ſide, lyeth a great Rock above water, you may fail in at cither tide 
of itz at the inner lide of the Eaſt Point lye alſo ome Rocks off the 
ſhore 3 on the -Ealt fide is deepeſt water and mott room, therefore in 
going in, give the Eaſt Point a large birth, there will be ſeven or cight 
fathom : keep the faid (hore till you come within St, Mauds Caltlc; 
which when it bears Eaſt, there will be 16 or 17 fathom 3 but half the 
Harbour over towards Smithick is but four or five fathom : Obſerve 
in going in, to keep the Maxacles open and (hut on the Point of Fal- 
month Calile; and fo it muſt be kept till you ſhut the Church over 
Penny-Comquick,, into the North-Eaſt End of the Smithick, and fo 
bear over to St. Mandes, and ride with the Caſtle Eaſt, laying one 
Anchor in 18 fathom, and the Weſtermoſt Anchor in four fathom, as 


ſhall ſeem convenient, 


To ſail into Plimouth. 


Seven leagues to the Weſtward of the Start lyeth Plimonth- Sound ; 
at the Eaſtermoſt Point of the Sound lyeth a high round Rock 
called Marrſtone z between it and Rambead lyeth the ſaid Sound 
N, N. E. being round and deep. 

A little to the Northward of Rambead is a fair Sand-Bay, where is 
good anchoring cloſe under the Land ing or 10 fathom. Two leagues 
South, a little eaſterly from Rambead, lies a Rock above water called 
the Eddyſtonez the Point of Plimonth lyeth from it North by Eaſt 
and N. N. E. diſtant about 4 leagucs. 

In the Sound by the Land of Plimonth lieth an land called Drakes 
Iſland, which is faſt to the Welt fide, with a range of Rocks under- 
watcr 3 ſo that you mult ſail along to the Ealtward of it. 
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To ſail into Catwater, 


To ſail into Catwater, Run in between the Iſland and the Point on 
the Eaſt fide, in with the Land of Plimozth, till Catwater open on the 
Starboard 3 then go into the Eaſtward between the Point of Plimonth, 
and the Point on the Starboard-fide, leaving moſt part of the Channel 
on the Starboard-fide until you come within the Point 3 and anchor 
there right againlt the high ſteep Northern Land ; there is at low wa- 
ter, with extraordinary Tides four and five fathom, 

In failing into Catwater, be ſure to give a good birth to the Sou- 
thern Paint of the Entry, for there lies off the ſaid Point, a ledge of 
Rocks under water, about two Cables length off from the Land. Up- 
on the Voint of the Ledge lies a Buoy, where is about twelve foot 
water at half flood, which Buoy muſt be left on the Starboard-ſide 
going in, and when Catwater is altogether open, you may run in to 
the Eaſtwards, leaving in the Entry of the Harbor two thirds of the 
Channel on the Starboard fide as aforeſaid, becauſe the South-ſhore 15 
ſomewhat flat off, there lying a ſandy Bank, which reacheth to the ſe- 
cond Point of the South-ſhore of Catwater. 

A little to the Eaſtwards of Drakes Iſland, lies a Rock under water; 
upon which at low water it is not deeper than two fathom, To fail 
within the Land, you may go to the Eaſtward or VVeſtward of the 
Rock as occaſion ſ(crves. 


To ſqil into Dartmouth. 


Three or four leagues to the VVeſtward of Torbay lies the Haven of 
Dartmouth, which hath a narrow Entry lying in between two bigh- 
Lands : upon each fide of the Haven ſtandeth aliltle Caſtlez on the 
V Veſt fide is a Church on the high-Land, called St. Patricks Church. 
To fail in coming from the VVeliward, run in along by the VVeſter- 
Land fo far to the Eaftward, until the Key of the Village ( on the 
Faſt fide of the Haven) be brought in the midft of the Entry of the 
Haven between the two Lands; it is convenient to have the Boat rea- 
dy (it any guſt of VVind ſhould come from the high-Land ) to row 
in : Being come in, edge over to the V Veſt-fide before the Brewhouſe, 
and anchor there in 10 or 11 fathom; or before the Village on the 
Eaſt fide at pleaſure. Ar the Eaſt fide lieth a ſunken Rock, to avoid 
which, ſtcer in with St. Patricks Church, and do not bring the Vil- 
lage, which ſtandeth on the VVelt-fide of the Harbor, without the 
ſaid Church, but keep the outer Houſe of the faid Village in the Eaſt 
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fide of the Chappel, and always in fight without the Bulwark, on 
the North fide by St. Patricks Church, then there is no danger of the 
Rock in the Range by the North Point, Between Dartmouth - and the 
Start neareſt to Dartmouth, ſtandeth a white Spire Steeple called 
Fackman, which isa very good mark to know Dartmouth by, 


To ſail into Torbay, 


"To go into Torbay, bring the Weſt Point, or the Berry, South by 
Eali, or S. S. E. from you 3 and anchor there in 7 or $ fathom, whc1E 
you ſhall be Land-lockt for a South and South-Weſt Wind. At the 
North-Eaſt end of the Bay is alſoa Tide Haven called the Tormaix 3 
before it is good Anchor-Ground in four or tive fathom, according as 
is deſired to be nearer or farthcr from the Shore, 


Direttions for ſailing in at the Eaſt end of the Iſle of Wight 
#0 Portſmouth Harbour, and alſo to Hampton. 


If you come from the Eaſtward with a Northerly Wind, bound 
into the Iſle of Wight, or Portſmouth 3 after you are come to the Welt- 
wards of the Shoal, called the Owers, hale in North-Weſt with St. 
Hellens Point 3 but do not hale too much to the Northwards, for there 
lieth a Bank of Longftone Haven, to the Eaſtwards of the Horſe, that 
hath not above 13 toot on it at low water 3 but keeping of the Lead 
in 7 or$ fathom, carrieth you clear without it, and will bring you 
to the South-Eaſt end of the Sand called the Horſe. St. Hellens Church 
being South-Welt by Welt from you, you may run in five fathom 
and when you have brought the Weſtermoſt great white Patch, ayr 
Chalk, upon Parch-down, (which is the high Lard to the Northwards 
of Portſmouth,) a Ships length to the Wetiwards of South-Sea Caſtle 
that ſtands upon the Beach, then you may Iuff up without fear ; Be-- 
ing then to the Weſtward of the Horſe, and ſicering with that mark, 
it wi)l lead you in alongſt the Horſe unto the Beach, and ſo into the 
Harbor of Portſmruth, keeping along cloſe by the Shore, until you 
come to.the Town Walls end, and there you muſt bear off a little for a 
Flat that lyeth off from the Shore; this is for an Eaſterly Wind. 
But if you intend for Stoaks- Bay, when you have brought the Fire- 
Beaccnson Browa-Dows, which is to the W.N, W-of Haz!e-wood Point, 
within a Ships length without the ſaid Point, then you may bear to 
the Weliwards along the out-fide of the Spit head, which is the 
Shoal on the Weſt fide of the entry of Portſmenth Haven. _ 
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If the Wind ,be Weſterly or Southerly, and you are coming from 
the Weſtward, and defign for St. Hellenz-Road, or Stoaks=Bay, from 
Dwunoſe to St. Hellens-Point, the Courſe is North-Eaſt by North, and 
N.N.E.- but borrow no nearer to St, Hellens than fix or ſeven fa: 
thom, for the Spit lies off a great way but if itbe clear weather 
that you may keep Sand-down Caſtle open of the Culver-Cliff, that 
Mark will lead without the Spit of the Point 3 and ftcering along in this 
Mark, until you open St. Hellens Church ſome two Ships length open 
of the Red Cliff within St, Hellenr-Point, or Pert-Sea Caſtle, to the Eaft- 
wards of South-Sea Calile, then are you clear of the Point, and may fteer 
to St. Hellens Road North-Weſt, and having brought the Point South 
by Weſt, or between that and the' South by Eaſt, you may anchor in 7 
or 8 fathom very good ground. 

Note, That you have no good clear ground all along the Iſland, un- 
till you have opened St. Hellens Church as aforeſaid, and have brought 
the Point to bear from you $.S.W. 

From St. Hellens Point to go between No-mans-Land and the Hſe, 
the dire& Courſe in is North-Weſt by North, and North-Weſt ; but 
you have no ſhoaling upon the South-Weſt fide on No-mans Land, for 
you ſhall have 16 fathom, and the next caſt but z 3 but at the Horſe you 
may ſtand in 10,9 or 8 fathom: If the ſtrong Tide be bent and ſmooth 
Water, you ſhall have a great waſhing of them by the overfall of the 
Water : Buteſpzcially on No-mans- Land, if it beclear Weather. There 
arc very good marks to lead you in, which are as fdllows Keep the 
two Windmills on the Downs. on.the Iſle of Wight, that they may be 
ſeenclear over all the Trees between you and them, but no more above 
them than even clearz and this Mark will lead you in, and fo up a- 
long the Iſland without ſame middle ground that lyeth W.S.W. off the- 
Point of No-mans- Lend. | | 

Alſo from St. Hellens Point (if it be clear weather that you can ſec 
it) there isa dine Mark, (viz.)) a piece of an old Caſtle, heretofore, 
called Hazlewood Caſtle, ſtanding on Gilkeker Point, (which of late is 
kept white ) keep Gosbere Church and that both in one, or this Mark 
in the middle of the Wood about the Church, which ſheweth with a 
Valley like a Saddle, and fo you may run direqly in without fear. 
Or if -the Wind ' be ſo that you are forced to turn it in, then you.may- 
turn the ſaid Mark within two fails breadth of each end of the Wocd. 
In the middle of the. Channel: is eighteen fathom water and if you 
bring, the ſaid Mark right under the North-end of, the Wood, you 
ſhall run-in a Middle-Ground neax.the Horſe, that hath not abcve ten 


footon it at low water, and hard ſand. 
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: To ſail within the Wight in' thick, Weather, 

_ To fail between the Mair and the Wight in thick:Weather, borrow 
in-fix fathom of St, Hellens, and ſicer North- well by North, and N.N.W. 
from St. Hellexs Point, till you have twelve fathom, and then (tcer 
more weſterly. as you find the Depth 3 came-no nearer No-mans-Land 
than nine or ten fathom in that Depth you may keep along the JYighe- 
fide, if the Wind be Southerly 3 but if, it be large, keep in fourteen or 
fifteen fathom, which is a good birth from both ſides; and ſo ficer 
Weſt by South and 'W.S.W. as you tind the Depth, until you come to 
Cows. Note, That being about Sroaks»Bay, there will be leſs water ; 
if you gonear to Cows, there'you may anchor in twelye or 14 fathom, 
in the midſt of the Channel, where is good Oazy Ground. 


w | _  Diredlions for Dovet-Road, q | 
The beſt Ground in Dover-Road is with the White-Fay, to the North- 
Welt of Dover' Caſtle 3- or between that Hill that comes from St. 
James's Church, which is a fat Steeple at the North-end of Dover- 


Town fora thwart Mark, and in what Depth you pleaſe, from ſeven 


to fourteen fathom., Thwart of Foulſione in twelve or fourteen fathom 
is very good ground, 


 Direttions #0 ſail from tbe North-Foreland throwgh the Gulls 
ber wll in the Night. 


If your Ground Tackle fhould fail in the Night, riding at the Noreb- 
Fireland, as very often hath happened, and you cannot weather the 
Foreland, weather the North-ſand-besd ; if you can but ſee the-North- 
Foreland-Light, when that Light-houſe bears N. W. or Notth-Weſi 
by North, then bear over into eight or nine fathom, and being in that 
Depth, (Reering to the Southward $.S.,W.) you may be ſure it will 
carry you direqly through with the Brake 3 but keeping your Lead 
carchilly, and borrowing no nearer the Brake than five fathom, nor 
golng without nine farhom, or nine and a' half, as you have the Tide 
under you, and this Courſe will lead you through without Danger. 


Direttions for the 'North-end of the Goodwin, for ſuch «s Soil from 
' - the North-Foreland to the: Southward in the Night. Ld 
If you be at the" No#4b-Foreland, bound for the Downs, .andthat the 
Tides do fall oat too early'or toolete'to turn into the Dows;, with the 
Wind #tSouth-Weſt, or $:$.W, takethe following DircQions. 
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If it be in the Morning, before Day, then be ſue to weigh Anchor 
in convenient time, to be at the North-ſand-headat the turning of the 
Tide to the Southward, From the Foreland you may ſteer out with 
a Flood-Tide,South-Eaft by Eaſt, and South-Eaſt, or keep the Lighe 


of the North-Foreland North-Weſt by North 3 this Courſe will lead you - 


out : But for the more certainty, be ſure to keep the Lead well, and 
then you may borrow off and on with the aforeſaid Winds in ſeven 
or eight fathor5, and ſteering out in the aforeſaid Courſe, you ſhall 
find the Depth ſuddenly change to fifteen or twenty fathom then yau 
may hale up cloſe to the Southward along the Back of the Goodwin, 
the Eaſtermioft fide of which hes S.S. W. and N, N.E. twelve or 
fourteen fathom, and is not above a Saker-ſhot from the Sand ; but if it 
be in the Day time, and the Wind blows fo hard, that you cannot well 
Tack to turn through the Gullr, then the Marks to carry you ont at 
the North-ſand-head, is the flat Church upon the Foreland called St. 
Peters, a Ships Length to the Northwards of Broad-ſtairs Peer-head 3 
or borrow upon the Sand by the Lead as atoreſaid, and ſo taking the 
firſt ofthe Tide without the Sand, you may ftand to the South-Eaſt- 
wards till the South-Forelaud bears Weſt by Southz then caſt about 
and you ſhall weather the South-ſand-head, and bein the Downs-Road 
before any other Ship that parted with you at the Foreland. 


Not being willing to enlarge this Book to a greater Volumn, where*- 


by the price ſhould be augmented, I ſhall here conclude, referring - 
thoſe that deſire farther InſtruRtions for Piloting a Ship into any other _ 


Harbors on the Coaſt of England, Scotland, France, Ireland, Flauders, 


Holland, &c. to the Coafting Pilot, ſet forth by F. Seller; or the. 
Safeguard of Sailers, and Pilots Sea Mirror > Books containing good . 


DircQions, and uſcful Sea-Charts, fold by W. Fiſher. 
FINIS. 


ADVERTISEMENT. 


N Marſp-Tard, a little below the Hermitage-Stairs in Wapping, arc 
[ taught theſe Mathematical Sciences, (viz.) Arithmetick, Geometry). 


Algebra, Trigonememry, Navigation, Aſtronomy, Dialling, Sureeying, Gv= 


ging, Fortification and Gunnery, the Uſe of the Globes, and other Mathe- -. 


matical 


thematicks, 


ments, Projed7ion of the Spbere, and ather parts of the Ma- 
By John Colſog 
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